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INTRODUCnOK 

TO that branch of medical knowledge which is 
engaged in the solution of every question con- 
nected with the conservation of the species and the 
administration of justice, the term Forensic or Legal 
Medicine has been applied. It also forms the Medical 
Jurisprudence of some writers. 

In order to be as concise and as plain as possible, it 
will be necessary to discuss some matters of general 
application, before considering others which have a 
more special interest. These will therefore be con- 
sidered under the following heads. 



MEDICAL EVIDENCE GENERALLY. 
A. Dommentary. B. Oral, C. ExperimerM, 

A. DOCUMENTARY. 

Under this head are included Medical Reports, 
Written Opinions, and Medical Certificates. 

A 
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The Medical Certificate. — ^There is no particular legal 
form prescribed in England for these documents. A 
statement signed by a registered medical practitioner, 
distinctly stating the nature of the illness of A. or B., 
is all that is necessary as far as the law is concerned. 

'A certificate of bad health by a physician or 
surgeon must bear to be on soul and conscience.' . . . 
' In cases of homicide, and other crimes against the 
person, medical certificates produced respecting the 
nature of the injuries must be verified on oath by the 
medical persons who granted them.' — Diet Scot. Law. 

It cannot be too strongly, urged on medical men 
the necessity of simplicity in the arrangement and in 
the wording of their reports. ' A medical witness will 
do well to remember also, that copies of his report and 
depositions, either before a coroner or magistrate, are 
usually placed in the hands of counsel as well as of 
the court ; and that his evidence, as it is given at the 
trial, is compared wDrd for word with that which has 
abeady been put on record.' All hearsay statements 
and irrelevant matter should not be inserted in a re- 
port. All technical words or phrases should be as 
much as possible avoided ; and where they are abso- 
lutely necessary, they should be briefly explained. 
The use of superlatives is also very objectionable, as 
it partakes somewhat of exaggeration. All notes of 
a case should be made at the time of the inspection 
or immediately afterwards. From these notes a wit- 
ness may refresh his memory, but they are not accepted 
in its place. They should contain a plain statement 
of the facts ; and to render them admissible as evidence, 
they must be taken at the time, and duly attested. 

A medical report consists of two parts — ^the Minute 
of the Examination, and the Reasoned Opinion on the 
first portion of the report. In the case where the 
report is made by two or more persons appointed for 
the purpose, the latter portion is written in the plural, 
and signed by each of the parties certifying. 
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The following is an outline of a medical report, 
which may be more or less modified to suit the re- 
quirements of the case : — 

FORM OF MEDICAL REPORT. 

A. Minute of the Exammaticm. 
1. External Infection. 

a. General condition of the body. 

1. Well or Ul nourished, 

2. Oeneral cohwr, 

3. Maries and scars, 

4. Products of disease — vHcers, herma, etc, 

5. Injimes, 

CatUion. — There may be no external marJcs of 
injury, and yet death may be due to violence. 
Extreme difficulty in deciding if injury be in- 
flicted before or after decUh, 

b. Height. 

Determmed by msasuremsnt. 
c Age. 

This ca/n only be ajiproanmately gtiessed. 

d. Sex. 

This iSy of course, only difficult when pu;tref action 
is far advanced. Hair found only on the 
MONS VENERIS OT PUBES is characteristic of 
the fem>ale, but if it extends upwards on the 
oMiymen, equally so of the male. No sex 
cam, be distinguished in the cTrhbryo before the 
third mxmth of intra-ulerine life, 

e. Colour of the eyes. 

Difficult of determination. Why f 

1. Disagreement of observers, 

2. Presence of putrefaction, 

f. Colour of the hair. 

This is necessary, in order to compare hair of de- 
ceased with thxlfofmd on su^^ected party. 
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g. Position of the tongue. 

Nmnal, abnormal, injwred or umnjured. 
h Condition and number of the teeth. 

1. Complete. 

2. Incomplete. 

3. Any peculiarity as regards size or form, in 

order to compare wUh mark or bite on sm- 

pected party, etc. 
i Signs of deatL 

Presence or absence of rigor mortis or supervening 

piUrefaction. 
j. Condition and contents of the hands and nails. 

1. In the droumed — weeds, sand, and signs of 

long immersion. 

2. In those shot — scorching or blackening of the 

hand from powder, or injury from recoil of 
the weapon. Is weapon grasped firmly in 
the hard t 
k. Condition of the natural openings of the body — 
nose, mouth, etc. 

1. Presence of sand or weeds in mouth of those 

fownd in the water. 

2. Presence of marks of corrosive poisons. 

3. Presence or absence of the signs of virginity, or 

of recetU injury ahout the parts. 
I, Condition of the neck. 

1. Presence of marks of strangulation. 

2. Condition of the upper cervical vertibrce. 

3. Dangers to be avoided in determining fracture 

or dislocation of the cervical vertibrce. 
Great mobility of neck, sometimes preserU, not due 
to injury of the bones. 

2. Internal Inspection. 

A. Cranial Cavity. 
a. Condition of the bones of the skulL 
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b. Condition of the membranes and sinuses of the 

brain. 

c. Condition and appearance of the brain substance. 

d. Contents of the lateral ventricles. 

B. Thoracic Cavity. 

a. Position of the organs on opening the chest. 
h. Condition of the heart, large blood-vessels, and 

pericardium. 
€. Condition of the lungs, larynx, trachea, and gullet. 

C. Abdominal Cavity. 

a. Position of the abdominal organs. 

b. Healthy or diseased condition of the liver, 

spleen, stomach, bladder, and kidneys. 

c. Contents of the stomach and bladder. 

Should it be necessary to remove the stomach and 
intestines, a ligature should be placed at the 
cardiac extremity of the stomach, and another 
on the sigmoid fiexwre of the colon, and then a 
division beyond the ligatures wUl permit of the 
entire removal of the bowels, 

d. Condition of the blood-vessels. 

B. The Reasoned Opinion. 

In this portion of the report the inspectors state 
the nature of the conclusions at which they have 
arrived, and their reasons. 



B. ORAL. 

A medical man may.be called as a common vntnesSy 
or as an expert or skilled witness. In the first case he 
has only to state, as any other witness might do, the 
facts that have fallen under his observation ; in the 
second he has to interpret the facts he has himself 
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observed, or to give his opinion on facts noticed by 
others. A medical witness should remember that he 
is not retained for a party, but in the cause of justice. 
He must therefore be candid in his manner and 
simple in his language. 

The advice given by Sir W. Blizard may not be 
out of place here : * Be the plainest men in the world 
in a court of justice ; never harbour a thought that, 
if you do not appear positive, you must appear little 
and mean forever after : many old practitioners have 
erred in this respect. Give your evidence in as 
concise, plain, and yet clear manner as possible ; be 
intelligent, candid, open, and just, never aiming at 
appearing unnecessarily scientific. State all the 
sources by which you have gained your information. 
If you can, make your evidence a self-evident truth ; 
thus, though the court may at the time have too good 
or too mean an opinion of your judgment, yet they 
must deem you an honest man. Never, theUj be dog- 
matic, or set yourself up for judge and jury ; take no 
side, whatever ; be impartial, and you will be honest 
In courts of judicature you will frequently hear the 
counsellors complain when a surgeon gives his opinion 
with any the least kind of doubt — that he does not 
speak clearly ; but if he is loud and positive, if he is 
technical and dogmatic, then he is allowed to be clear 
and right I am sorry to have to observe that this is 
too frequently the case.* 

SuBPCENA. — Except upon a subpoena, a medical 
msnisnot bound to attend as witness at a trial ; and 
then it should be served a reasonable time before the 
trial, in order that he may make proper arrangements 
for the carrying on of his business during his* absence. 
In civil cases his reasonable expenses should be ten> 
dered to him at the time the subpoena is served, or 
within a reasonable time of the trial ; and he may 
refuse to give evidence unless his charges are paid, pro- 
vided his objection be stated before he has been sworn. 
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ISo tender of fees is necessary in criminal cases^ 
^ except in the case of witnesses living in one distinct 
part of the United Kingdom being required to attend 
subpoenas directing their attendance in another, who 
are not liable to punishment for disobedience of the 
process, unless at the time of service a reasonable 
and sufficient sum of money to defray their expenses 
in coming, attending, and returning have been ten- 
dered to them.' When summoned to two cases, one 
civil, the other criminal, the witness must attend the 
criminal ; when both cases are the same, the one to 
which he first received the subpoena. 

C. EXPERIMENTAL. 

Under this head will be treated the examination of 
the living and of the dead, identity, real and appar 
rent death, cause of death, and experiments with the 
weapons alleged to have been used; exhumations, 
and autopsies. 

EXAMINATION OF THE LIVING. 

With regard to the identification of the living, the 
opinion of a medical man is seldom sought. It is 
only in cases where questions have arisen as to the 
presence and character of certain marks on the body, 
or of doubtM sex, that a medical man may be con- 
sulted. The marks which most frequently give rise 
to differences of opinion are ruBvi matemi, scars, and 
tattoo ma/rks. In cases of doubtful sex the male organs 
may resemble the female, the female the male, or they 
may be blended together in about equal proportions^ 

The following questions may be put to the medical 
expert : — 

a. Do aca/rs ever disapjpear ? 

b. Can the age of a scar he definitely stated f 

c. Can tattooing, when once jpresent, ever become 

thoroughly effaced by time f 
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In reply to the two first questions, I shall quote the 
words of the late Professor Casper : * Consequmtty the 
scars occasioned by actual loss of substance, or by a wound 
healed by granvlaiion, n&oer disappear, and are always to 
be seen upon the body. But the scars of leech bites, or 
lancet wounds, or of cupping instruments, may disappear 
after a lapse of time that cannot be more distinctly speci- 
fied, and may therefore cease to be visible upon the body. 
It is extremely difficult or impossible to give amy certain or 
positive opinion as to the age of a scar.* My own ex- 
perience bears out the above statement ; for I have a 
patient who informs me that she was repeatedly bled 
in both arms, yet I can only detect, after the most 
careful examination, the marks in one arm, and these 
are by no means very distinct. 

With regard to the last question, the subject of the 
disappearance of tattoo marks has given rise to con- 
siderable discussion in the great Tichbome case re- 
cently tried at Bar. On this subject the experixnerits 
of Hutin, Tardieu, and Casper appear to point to the 
fact * that tattoo marks may become perfectly effaced 
during life,' but that after death the colouring matter 
with which the marks were made may be found in 
the lymphatic glands. Hutin found that, in 506 men 
who had been formerly tattooed, the marks had dis- 
appeared from 47 of the number. On this subject 
see also Tardieu's paper in the Annates de Hygiine 
publique (Jan. 1855, p. 171 et seq.). 

As a means of disguise the hair may be dyed, or 
the colour may be changed from dark to light. 

There is one more question bearing on this subject, 
viz: — 

What amount of light is necessary for the purpose 
of identification % 

In one well-authenticated case, a lady was enabled 
to identify the person of a thief by the light emitted 
by a momentary flash of lightning ; and it also appears 
probable that the flash of light from a gun or pistol 
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may be of sufficient intensity for the purposes of 
identification. 

EXAMINATION OF PERSONS FOUND DEAD. 

The Object of such Examinatioru 

1. To answer the question. Who is it ] 

As an aid to diagnosis, it is important to remem- 
ber that certain trades leave marks by which 
those engaged in them may be identified. 

Thus, in shoemakers there may be more or less 
depression of the lower portion of sternum, 
due to the constant pressure of the last 
against the bone. 

In coachmen, corns may be formed between the 
thumb and index finger, and between the 
index and the second finger of the left hand, 
from the pressure of the reins. 

In stonemasons, from the constant action of 
picking up the bricks, flattening of the tip 
of the thumb and index finger of left hand 

' is not uncommon. 

The finger-ends of turners and coppersmiths are 
also more or less flattened ; in the latter a 
deposit of the metal may take place. 

2. In the case of an infant found dead, it may be 
necessary to determine whether it was bom alive, and 
also whether it had reached that period when it could, 
maintain an existence apart from its mother. 

3. To determine the time which may have elapsed 
since death. 

4. To ascertain the cause or causes of death. 

Modes of Svdden Death, 

Syncope. Asphyxia, Coma, 

Syncope, from ovyKOTrrci), I strike down. Arrest of 
the action of the heart. 

This condition may be brought about by 
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1. Deficiency of blood due to hemorrhage. 

2. Effect of certain diseases and poisons. 
Post-mortem Signs, — The cavities of the heart contain 

a normal quantity of blood. The blood is simply 
arrested in its course ; blood is therefore found in the 
large veins and in the arteries. The brain and the 
lungs are not engorged with blood. 

Asphyxia, from d priv. et <r<^i;^ts, pvilse. Apnoea is 
the better term — d priv. et wvco), / respire. Asphyxia, 
or death from defect in the quality of the blood, is 
brought about when any impediment is placed on the 
healthy action of the lungs. 

Causes. — 1. Certain diseases affecting the lungs — 
jpnetimonia, bronchitiSy etc, etc, 

2. Mechanical obstruction to respiration — sirangvlor 
iioriy drowning, hanging, etc. 

Post-mortem Signs, — ^Engorgement of the pulmonary 
artery, the right cavities of the heart, and venoe cavce, 
is present; but on the left side of the heart, the cavities, 
together with the aorta, are either empty or contain 
but little blood. It must be remembered, however, 
that cases of asphyxia do sometimes occur where the 
cavities on each side of the heart are empty, or nearly 
so. If also the obstruction to respiration be imperfect, 
the circulation may be continued for some time, con- 
gestion of one or more of the internal organs being 
the result. 

Coma. — ^Death in this case is due to some cerebral 
mischief 

Cause, — ^Apoplexy, fracture of the cranial bones, 
compression or destruction of the brain substance. 

Post-mortem Signs, — Congestion of the membranes 
and substance of the brain, and of the lungs. The 
cavities of the heart, especially those of the right, con- 
tain more or less blood. 

Beat or Apparent Death, 

It will be unnecessary here to discuss any of the 
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theories pat forth with regard to cases of apparent 
death or prolonged trance, but simply to note in the 
order of their occurrence the phenomena which attend 
real deatL 

Beat Death, 

1. Entire cessation of respiration and circulation ; 
no murmur heard on auscultation. 

2. The lustre of the eye is lost immediately after death. 

3. The most powerful stimulus applied* to the body 
does not cause any reaction. The muscles may, how- 
ever, be made to contract shortly after death by the 
stimulus of a slight blow, or by galvanism. 

4. The sur&ce of the body becomes of an ashy- 
white colour. 

Exceptions. 

a. Persons of florid complexions retain this for some 

time after de-ath. 

b. The red or livid edges of ulcers. 

c. BliiCf blacky or red tattoo ma/rkSy if not effaced 

dwing life, do not disappear. 
Ecchym^oses retain the hue they had at the time of 
death. 

d. An ^icteric* coloration eodsting at death never 

becomes white. Death from jaundice. 

e. A rosy tint of the sUn described by Devergie on 

those poisoned by carbonic acid. 

5. The temperature of the body at the time of 
death is retained for some time. Cooling wUl depend 
on the medium in which the body is placed. 

Average internal temperature of body during life, 98"* 
to 100^ F. 

a. Fat persons retain the heat longer than lean ones; 
adults longer than children or old persons. 
Bodies cool by 

1. Badiation. 

2. Conduction. 

3. Convection. 
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b. Bodies immersed in water cool more rapidly than 

in air. 
This fact may be of importance in determining 
survivorship in a case of drovming. 

c. Bodies in bed and covered by the clothes, or in 

cesspools and in dung-heaps , cool less rapidly 
than when exposed. 

d. Persons hilled by lighting keep longer warm 

than others (?). 

e. Death by suffocation retards the process of cooling, 
f The body may be cold extemcdly, but possess a 

considerable amou/nt of heat when the internal 
organs are eaposed. Persons who have died 
of cholera, yellow f every or suddenly of some 
acfate disease — rheumatism — -may retain for 
some hours a considerable amount of heat. It 
has even been asserted, that in some diseases 
— cholera — there is un increase of temperature 
soon after death, 
g. Most bodies under ordinary circumstances are, 
as a rule, quite cold in from eight to twelve 
hours after death. 

6. Eelaxation more or less general of the muscular 
system takes place. 

If the above signs are alone present, death must have 
taken place in from ten to twelve hours at the longest 
(Casper). 

7. Want of elasticity in the eyeball 

This condition invariably occurs in from twelve to 
eighteen hours after death. 

8. Flattening of the muscles of those parts on which 
the body rests, due probably to loss of vital turgidity. 

9. Hypostases, due to the gravitation of the blood 
to the most dependent parts of the body. They 
begin to form in from eight to twelve hours, and 
increase in size till putrefaction sets in. 

10. Cadaveric rigidity. 

Cadaveric rigidity, or rigor mortis, in every case 
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precedes putrefaction, and consists in a shortening 
and thickening of certain muscles, chiefly the flexor 
and adductor muscles of the extremities, and also the 
elevators of the lower jaw. 

This condition commences in the muscles of the 
back of the neck and lower jaw, and then passes 
into the muscles of the face, part of the neck, chest, 
and upper extremities, <and then, last of all, into those 
of the lower extremities. It in most cases passes off 
in the same order, the body becoming quite flaccid, 
the rigor mortis never returning. These phenomena 
occur whilst the body is cooling. 

Cadaveric rigidity generally supervenes in from 
eight to twenty hours after death ; but in some cases 
it comes on earlier, and may continue from four to 
nine days. After narcotic poisoning, the rigor mortis 
is said either not to occur at all, or to pass off so 
rapidly as to be entirely absent before the body is 
inspected. In poisoning by carbonic acid the rigor 
rrwrtis is slight, whilst in cases of strychnia poisoning 
it soon supervenes, but lasts a long time. In infants 
and young children, cadaveric rigidity is feeble, and 
soon disappears. A low temperature at the time of 
death favours the duration of post-mortem rigidity ; 
and this is still more marked if, with the low tem- 
perature, the person be in a state of intoxication at 
the time of death. Putrefactive discoloration of the 
body may co-exist with a prolongation of the rigor 
mortis. 

From the moment of death till the time when 
putrefaction sets in, the muscular structures of the 
body may be said to pass through three stages. 

1. Muscular Irritability, • 

The muscles flaccid, but still possessing the power 
of contractility on the application of certain stimuli 
Parts contracted during the act of dying, as the 
muscles of the hand grasping a knife or other weapon, 
may continue so for some time after death. 



14 FORENSIC MEDICINK 

2. Cadaveric rigidity. 

A state of rigidity, the power of coijitractility 
absent. 

3. Commencement of pui/refadim amd chmrmd change. 
Relaxation again present ; all power of contraction 

lost, not to be regained. 

Cadaveric rigidity is purely muscular, and is not 
dependent on the nervous system. 

CADAVERIC RIGIDITY. 

Table showing the principal points to be noted in the 
period of accession of this condition, and the 
causes which retard or hasten its appearance, or 
modify its duration : — 

(In a slLortening and tMckening of 
the muscles, particularly the 
flexors and adductors of the ex- 
tremities, and elevators of the 
lower jawi 

'Generally in from eight to twenty 
hours after death. It has been 
known, however, to supervene 
within three minutes of death, or 
it may be delayed for sixteen or 
seventeen hours. 

T>.>^^^ ^r A..^^*:^ (From one to nine days. Three 

Fenod of duration. j weeks (Taylor, p. 13). 



Period ofmvaHon. 



Order in which the 
muscles are affected. 



' Back of neck and lower jaw, muscles 
of the face, front of the neck, 
chest, upper extremities, and then 
the lower extremities. 

Order in which it disap- { Back of neck, lower jaw, etc., fol- 
pears. \ lowing the course of its accession. 

Effects of eappomre to ( Prolonged by dry cold air, and by 
cold. \ cold water. 

Effects of enfeehUng dis- j Rapid in its invasion, and passing off 
ease prior to deatJi. \ rapidly. 

!The accession may be prolonged ; 
but, other things beinj? equal, it 
is more strongly manirosted, and 
continues longer. 



SIGNS OF BIIATH. 15 

mtecU of violent exerdae (Bapidly supervenes, and rapidly dis- 
prior to death, \ appears. 

r Poisons which canse violent con- 
tractions for some time prior to 
death — strychnia, etc. — influence 
the rapid invasion of the rigor 
mortia, its short duration, rapidly 
Effects of poison. \ followed by putrefaction. Where 

death in poisoning by strychnia 
is almost instant^eous, with a 
short convulsive stage, the rigor 
mortia comes on ra^ly, and re- 
mains a long time. 



CUTANEOUS HYPOSTASIS. 

1. Meaning of the expression. 

The gravitation of the blood in the capillaries after 
death, in obedience to the laws of inert matter. 

2. On whatjparts of the body usually seen ? 

On the most dependent parts of the body; on the 
whole of the back of the body, if the body be supine. 

3. At what period after death first observed ? 

In from eight to twelve hours^ gradually extending 
in size till putrefaction sets in. 

4. Whether or not affected by death from hemorrhage ? 
Formed after every kind of death, even after death 

due to hemorrhage. 

5. With what result of external violence sometimes 
confomded f 

Liable to be confounded with ecchjrmosis^ the result 
of injury. 

6. How distinguished from this f 

Efihsed or coagulated blood is found when an 
incision is made in a true ecchymosis, however small. 
Only a few bloody points seen on incision into. a post- 
mortem stain or true hypostasis, and it is never raised 
above the surface, as ecchymoses sometimes are. 
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Determination of the Period that has intervened between 
the Death and the Inspection, 

The subject under consideration is beset with diffi- 
culties, and its elucidation will require the greatest 
care on the part of the medical expert. In forming 
an opinion as to the period that may have elapsed 
from death to the time that the inspection is made, 
the following circumstances must be taken into con- 
sideration : — 

1. Age. 

2. Air. 

a. Moving, h. At rest. 

3. Moisture. 

4. Warmth. 

Temperature of the surrounding atmosphere. 

5. Natul*e of the supposed cause of deatL 

6. Presence or absence of the rigor mortis. 

The following table, suggested by Devergie, and 

adopted by Taylor, may be of use in aiding the expert 

in forming his opinion. It is divided into four stages 

or periods, the last being that in which putrefaction 

commences : — 

From a few minutes to twenty hours after 
death. Animal heat more or less present, 
but seldom continmng longer than ten or 
twelve hours. Muscles contract on the 
application of ^vanic stimuli, and in the 
earlier stage to dIows. 

(From ten hours to three days. Body quite 
cold, and rigor mortis weU mkr£ed ; 
muscles do not contract on the application 
of stimuli The age, mode of death, and 
other collateral circumstances must, more 
or less, be taken into consideration before 
an opinion can be given. 

(From three to eight days. The body is quite 
cold, and cadaveric rigidity has passed off. 
The muscles no longer respond to any gal- 
vanic or mechanical stimuli. This sta^ 
is modified and somewhat shortened m 
summer. 



First period. 



Second period. 



Third period. 
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' Fr<ym six to twelve days. Commencement of 
putrefaction. Putrefaction may, however. 

Fourth period. \ take place on the firet or second day after 
^ • deatn ; so that, as before stated, care must 

be taken before any positive decision can 
be given. 



PUTREFACTION. 

Internal conditions which modify putrefaction. 

1. Age. 

2. Sex. >* 

3. Condition of the Body. 

a. Constitutional peculiarity. 

b. State of the body, 

4. Kind of Death. 

a. The result of disease, 

b. The result of poison. 

External conditions which modify putrefaction. 

1. Air. 

2. Moisture. 

3. Warmth. 

Internal Conditions which modify Putrefaction, 

1, Age. ^ The bodies of young children, other 
things being equal, are said to putrefy rapidly. It 
should be remembered, however, that clothing pos- 
sesses considerable power in retarding putrefaction, 
and that, in the hurry and anxiety to get rid of the 
infants, they are oftener exposed naked than clothed, 
which may in some measure account for their more 
rapid decomposition. 

2. Sex. — Sex, it would appear, has little or no 
influence either to retard or hasten putrefaction ; but 
it has been remarked that females dying during ox 
soon after child-birth, irrespectively of the cause of 
death, do putrefy most rapidly. 

B 
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3. Condition of the Body. 

a. ConstUtUional PecidiarUy, — It is generally ad- 
mitted that persons of the same age and sex, dying 
similar deaths, and subjected to like conditions as to 
exposure to the air and interment in the same soil, 
exhibit marked differences as regards the accession 
and rapidity of putrefaction. The explanation may 
be difficult, but the fact still remains. 

b. State of the Body. — Fat and flabby corpses putrefy 
more rapidly than the lean and emaciated. Hence old 
people, who are generally thin, keep fresh for a com- 
paratively long time. Bodies also which are much 
mutilated rapidly decompose, decomposition setting 
in first at the part injured. In examining wounds 
and bruises said to have been inflicted during life, it is 
well to remember that the tendency of putrefaction is 
to make them appear more severe. 

4. Kind of Death : — a. Effect of Disease, b. Effect 
of Poisons, 

a. Effect o/2>tsea««.-^Healthy persons dying suddenly, 
other things being equal, are said to decompose more 
slowly than those who have died from exhausting 
diseases, as in the case of typhoid, phthisis, dropsy 
following organic disease, or of those diseases attended 
with more or less putridity of the fluids. 

b. Effect of Poisons. — ^Putrefaction rapidly supervenes 
in those who have died suffocated by smoke, by car- 
bonic oxide, and by sulphuretted hydrogen. Narcotic 
poisoning is stated to accelerate this condition; but 
poisoning by phosphorus, alcohoUc blood-poisoning, 
and in cases of death from sulphuric acid, the putre- 
factive changes are greatly retarded. The manner in 
which death takes place from the action of the poison 
greatly advances or retards putrefaction. Thus, in the 
case of poisoning by strychnia, it is found that when 
death has occurred rapidly, without much muscular 
exhaustion, putrefaction sets in slowly; but that when 
the musculo irritability has been by successive fits 
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greatly exhausted, the contrary is the result. Arsenic, 
chloride of zinc, and antimony, are reputed to possess 
antiseptic properties. 

Eostemal Conditions which modify Putrefaction. 

1. Air. — Exposure in the open air has a marked 
eflFect in promoting piitrefaction ; but garments fitting 
close to the body, and thus excluding air, have a con- 
trary effect. Dry air, or air in motion, by assisting 
evaporation from the corpse, acts as a preservative. 
The composition of the soil in which the body is 
placed has also a more or less modifying effect. In 
light porous soil, allowing of the free ingress of air, 
decomposition is more rapid than in close compact 
soil, as clay ; but in this we have to contend with 
another agent, moisture, which more or less counter- 
acts the protective virtue of the closer earth. 

2. Moisture. — Putrefaction cannot proceed with- 
out moisture. The body, however, contains sufficient 
water to enable this process to commence sponta- 
neously. Organic substances artificially deprived of 
water do not putrefy. Cold and heat possess marked 
antiseptic properties, the former by freezing the fluids 
in the body, the latter by drying them up. 

3. Warmth. — ^A temperature between 70° and 100° 
F. is found most favourable to decomposition. The 
effect of cold is shown by the fact that a body im- 
mersed in water during winter, at a temperature 
between 'SG® and 45° F., may be so well preserved 
as to present, ten or twelve days after death, well- 
marked signs of violence, which would in summer 
have been utterly obliterated in five or seven days. 
The preservative influence of cold water ^nll, how- 
ever, depend greatly on the depth at which the body 
has been submerged. Bodies so submerged, and then 
exposed to the air, putrefy with such rapidity, that 
exposure for one day is said to work a greater change 
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than three or four days' longer retention of the body 
in the water. As an instance of the preservative 
power of cold, may be mentioned the mammoth found 
in Siberia embedded in a block of ice. 



THE PHENOMENA OF PUTRESCENCE IN THEIR 
CHRONOLOGICAL ORDER. 

/. — External, 

One to Three Days. — Greenish coloi^tion of the 
abdominal walls. Odour of putrescence is gradually 
developed, and concurrently with this the eyeball 
becomes soft, and yielding to pressure. 

Three to Five Bays. — ^The green colour of a deeper 
shade has now spread over the abdomen, extending 
also to the genital organs. Patches of this green 
coloration also make their appearance somewhat 
irregularly on other parts of the body, such as the 
neck, back, chest, and lower extremities. A dark 
reddish frothy fluid about this time wells up from the 
mouth. 

Eight to Ten Days. — ^The patches of green colour have 
now coalesced, so that the whole body is discoloured. 
On some parts of the body the colour is of a reddish 
green, due to the presence of decomposed blood in the 
cellular tissue. The abdomen is now distended with 
gases, the products of decomposition. The colour of 
the eyes has not disappeared, but the cornea has fallen 
in. Relaxation of the ^hinder ani takes place, and 
the superficial veins appear like reddish-brown cords. 
The nails still remain firm. 

Fourteen to Ttventy Days. — ^The colour of the surface 
is now bright green, with here and there patches of 
a blood and brown colour. The epidermal layer of 
the skin is raised in bullae of varying size ; in some 
places the skin being more or less stripped off. The 
nails are detached, and can be easily removed. The 
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hair can be pulled from the scalp with ease. The 
body is now greatly distended with gases, and the 
features cannot be recognised owing to the swollen 
condition of the face. The body is generally covered 
with yermin. In deterinining the time at which death 
occurred, it will be necessary to take into considera- 
tion the season of the year, as it is found that an 
advanced stage of decomposition may be present in 
from eight to ten days, with the thermometer ranging 
between 68° and 77° F., which in winter, with a tem- 
perature of from 32° to 50°, would require twenty to 
thirty days. 

^Bodies green from putridity, bloum up and excoriated, at 
the expiry of one month, or from three to five months after 
death (ccet par.), cannot with any certainiy he distinguished 
from one another ' (Casper). 

Three to Six Months. — During the above period the 
stage of coUequative putrefaction has set in. The 
thoracic and abdominal cavities, due to the increased 
formation of gas, have burst. The bones of the 
cranium have more or less separated, allowing the 
brain to escape. The soft parts are more or less 
absorbed, and no recognition of the features is possible. 
The sex can only be positively made out by the pre- 
sence of a uterus, or by the peculiar growth of hair 
on the pubes, which in woman only covers the pubes, 
but in man extends upwards to the navel. 

Saponification. — Bodies exposed to the action of 
water, or buried in damp, moist soil, are apt to 
undergo certain changes, in the course of which they 
become saponified, and the formation of a substance 
known as adipodre is the result. 

Adipodre—adepSj lard, and cera, wax — is chiefly 
composed of margarate of ammonia, together with 
lime, oxide of iron, potash, certain fatty acids, and a 
yellow-coloured odorous matter. The melting point 
is 126*6° F. Adipocire has a fatty, unctuous feel, 
is either pure white or of a pale yellowish colour. 
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and with the odour of decayed cheese. The fonna- 
tion of this substance ' to any considerable extent is 
not likely to occur in less than three to four months in 
water, or six months in moist earth, though its com-: 
mencement may take place at a much earlier period.* 

To explain the formation of adipocire, it has been 
supposed to be due to the decomposition of the mus- 
cular structures of the body, by which hydrogen and 
nitrogen are evolved, — ^these combining to form am- 
monia, which coming in contact with the fatty acids 
of the fat, a soap is formed. 

The process of saponification takes place most 
rapidly in young fat persons ; next, in those adults 
who abound in fat, and in those whose bodies have 
been exposed to the soil of water-closets or immersed 
in water ; and lastly, in those who have been buried 
in moist, damp soil. The muscular tissue appears to 
be the first to undergo this change. 

Table showing the Order in which the Internal Organs 

undergo Putrefaction. 



1. 


The trachea. 


9. The heart. 


2. 


The brain of infants. 


10. The lungs. 


8. 


The stomach. 


11. The kidneys. 


4. 


The intestines. 


12. The bladder. 


5. 


The spleen. 


13. Thejrnllet. 


6. 


The omentum and mesen- 


14. The pancreas. 




tery. 


16. The diaphragm. 


7. 


The liver. 


16. The blood-vessels 


8. 


The adult brain. 


17. The utenis. 




IL—In 


4&rnal, 



A. Organs which putrefy early. 

1. The Trachea, including the Larynx. — This rapid 
change in the trachea must be borne in mind, in order 
to avoid the error of attributing death to suffocation or 
drowning. An examination of the trachea should never 
be omitted. (See Casper, voL i. p. 45, Syd. Trans.) 
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2. The Brain of Infants up to the First Year. 

3. The Stomach, — ^The first traces of putrefaction 
are seen in from four to six days after death. All 
the coats of the stomach are sofbened, and there is no 
excoriation, as is the case when corrosive poisons are 
taken. Emphysematous separation of the mucous 
coat may be present, but must not be confounded 
with the excoriation just mentioned. 

4. The Intestines, — Casper declares that he does not 
remember any case in tJie course of his experience 
where the intestines were 'found earlier putrefied 
than the stomach.' In the course of putrefaction 
they become of a dark-brown colour, bursting, and. 
allowing an escape of their contents ; and they ulti- 
mately become changed into a dark pultaceous mass. 

5. The Spleen. — This organ in some cases putrefies 
before the stomach and intestines ; but, as a rule, it 
resists decomposition longer. 

6. The Omentum and Mesentery. 

7. The lAver. — ^This organ is not infrequently found 
firm and dense some weeks after death. It putrefies 
earlier in new-bom children than in adults. The 
convex surface first shows signs of putrefaction. The 
gall bladder also remains for some time recognisable. 

8. The Adult Brain. — ^The brain of newly-born chil- 
dren, as mentioned before, soon putrefies. This is not 
the case in the adult brain. Putrefaction sets in not 
on the surface, but at the base of the brain. A wound 
of the brain causes it to putrefy more rapidly than if 
no injury be present. 

B. Organs which jputrefy late. 

9. The Heart. 

10. The Lungs. — Contemporaneously with the ap-. 
pearance of decomposition in the heart, the lungs 
also begin to show signs of putrefaction, though this 
condition may take place earlier. 
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1 1. The Kidneys, — ^These organs are long in yielding 
to the putrefactive process. 

12. The Bladder, — Nearly all the other organs of 
the body are in a state of decomposition before this 
viscus becomes materially affected. 

13. The Gullet — This long remains firm, even after 
the stomach and intestines fail to be recognised. 

14. The Pancreas, — ^The body must be far advanced 
in putrefaction before this gland becomes aflfected. 

15. The Diaphragm, — This may be distinguished 
after the lapse of four to six months. 

16. The Bloodvessels, — ^The aorta may be recognised 
after the body has been interred for fourteen months. 

17. The Uterus, — Of all organs of the body, the 
uterus resists the putrefactive changes longer than any 
other organ. — Casper. 

Table showing some irwportant fads to he noticed vnth 

regard to Putrefaction, 

1. Earliest external indication of it. 

a. In a body exposed to air, — Greenish colora- 

tion of the abdominal coverings. 

b. In a body immersed in water. — ^Face, head, 

and ears, gradually extending from above 
downwards. 

2. Earliest internal indication — ^Found in the trachea, 
including the larynx. 

3. Advanced putrefactive appearances to be expected 
in a body exposed to air, say from fourteen to twenty 
days at mean temperature, as regards — 

a. Epidermis, — ^Raised here and there in blis- 

ters about the size of a walnut, in some 
places the size of a dinner plate, and quite 
stripped off. 

b. True Skin. — ^Maggots cover the body, chiefly 

in the folds of the skin. 

c. Cellular Tissue, — ^Blown up with gas. 
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4. Comparative time required to produce equal ex- 
tent of putrefaction in a body in — 
a. In avr, — One week. 
h. In imter. — ^Two weeks. 
c In earth, — ^Eight weeks. 

Table showing the points to be noticed va determining the 
Sex, Age, and Stature, from an Inspection of the 
Skeleton, 

1. Determination of the Sex. 

a. From the Bones generally, — The bones of the 
female are smaller and more slender than in the 
male ; they are also smoother, less curved, and not 
so strongly marked by the attachments of the muscles. 
The joints are also smaller than in the male. 

b. From the Thorax, — The thorax in the female is 
deeper than in the male, the sternum shorter and 
more convex, the ensiform cartilage thinner, and ossi- 
fied later in life. The cartilages of the ribs are longer, 
and the ribs smaller, than in the male. 

c. From the Pelvis, — In the female pelvis the ilia 
are more expanded and horizontal ; the sacrum more 
concave ; and the os coccygis more slender, moveable, 
and turned more backwards ; the tuberosities of the 
ischia are wider apart, and flatter ; the pvMs is more 
shallow ; the cartilages of the symphysis broader ; the 
angle formed by the descending rami of the ossa pvhis 
more rounded, and the pubic arch wider. The whole 
pelvis is shallower, and the outlets larger, than in the 
male. The antero-posterior diameter of the well- 
formed female pelvis at the brim is about 4^ inches, 
the lateral diameter about 5 inches, the oblique about 
5^ inches. At the outlet, the lateral and antero- 
posterior diameters are about 4^ inches respectively. 

Before the age of puberty, the differences in the 
male and female skeleton are not well marked. 

2. Determination of Age. 

a. From the Ribs, — ^More or less complete ossifiqa- 
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tion of the cartilages as age advances. In the very 
aged, the cartilages may be completely ossified. 

b. From the Shull, — ^The imperfect ossification of the 
bones of the head points to early childhood. Later 
in life the bones are solidly united, but become thin 
from the absorption of their diploe. 

c. From the Jaws, — ^The toothless narrow lower jaw 
of the aged is very characteristic, the narrowing being 
due to the loss of the teeth, and subsequent absorption 
of the alveolar process of the jaw. 

3. Determination of Stature. 

a. JVhen the complete Skeleton is found. — ^The body 
must be laid out in position, and an estimate made, 
it being usual to allow an inch to an inch and a half 
for the thickness of the soft parts. 

b. When only portions are found, — As there does not 
appear to be any uniform relation between the length 
of any of the long bones and the stature of the entire 
skeleton, no reliable data can be arrived at by the 
measurement of a bone a]one. Taylor remarks, that 
* the best that can be iSaid of this mode of measure- 
ment is that it can never be proved wrong ; for, in 
general, there can be no witness to speak to the 
stature of the person while living.' 



ASSAULTS AND HOMICIDE. 

WO UND8, 

Legal Definition, — According to the statute (24 & 25 
Vict. c. 100, s. 18), the word * wound' includes incised, 
punctured, lacerated, contused, and gunshot wounds. 
But to constitute a wound within the meaning of the 
statute, the whole sUn, not the mere cuiicle, or upper 
skin, must be divided (B, v. M^I/mghlin, 8 C. and P. 
635). But a division of the internal skin, e.g, within 
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the cheek or lip, is sufficient to constitute a wound 
within the statute {E. v. Warman, 1 Den. C. C. 183). 
If the* skin be broken, the nature of the instrument 
with which the injury is inflicted is immaterial. A 
wound from a kick with a boot is within the statute 
{E. V. BriggSy 1 Mood. C. C. 318). Injuries which, in 
accordance with the above definition of a wound, are 
not wounds, are provided for under the clause, * or 
cause any grievous bodily harm to any person.' 

Casper defines * an injury ' to be * every alteration of 
the structure or function of any part of the body produced 
by any external cause,' Dr. Taylor proposes the follow- 
ing as the best definition which we can at present give 
to the word * wound,' whether in a medical or legal 
sense, that it is * a bre^ach of continuity in the structures 
of the body, whether external or internal, suddenly occa- 
sioned by mechanical violence^ This would include 
dislocations, fractures either simple or compound, 
injury to the skin or mucous membrane, and to 
internal organs. 

Concerning Wounds in general. — Great care should 
be taken to ascertain the exact site and course of the 
injury on the body, as this precaution will greatly 
assist in answering the questions : Is the wound 
dangerous to life? Is the wound suicidal, that is, 
inflicted by the person on himself, or homicidal, in- 
flicted by another 1 The solution of the question of 
the dangerous character of the wound is left to the 
professional knowledge of the witness, who may be 
required to state his reasons for considering the 
wound dangerous to life. His mere assertion will 
not be accepted. As a general rule, only those 
wounds in which the danger to life is imminent 
should be stated as dangerous to life. Compound 
fracture of the bones of the cranium, injury to any 
large arterial trunk, or to any of the internal organs, 
may be considered as * dangerous to life ; ' but where 
the danger is more remote, as in the probable super- 
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vention of tetanus, erysipelas, etc., the medical opinion 
must be more guarded. 

Injuries to the Head. — ^All injuries to the head are 
more or less severe and dangerous. Scalp wounds 
are dangerous from erysipelas, etc. 

The symptoms of compression are not infrequently 
retarded, and this consideration should render the 
opinion more guarded. Concussion and compression 
diflfer in this : in the former, the effects are instan- 
taneous; in the latter, a short time elapses before 
the symptoms make their appearance; and these 
become more and more marked, whereas in concus- 
sion they gradually pass off. The structural form of 
the cranium may have much to do with the danger 
to be expected from blows, some skulls being thinner 
than others, and in a few rare instances the fon- 
tanelles may not have become ossified during life. The 
possibility of an unhealthy condition — atheroma — of 
the arteries of the brain, or of disease of the heart, 
must be taken into consideration before venturing 
an opinion as to the tendency or ultimate cause of 
death. It may be stated that the patient died of 
apoplexy. This, which is a disease of old age, seldom 
occurs in the young, although it is just possible it 
might occur. When violence is used, the effusion is 
on the surface of the brain ; this is not the case in 
apoplexy. Blood may be found in the cavity of the 
arachnoid in the great majority of severe injuries to 
the head, and even in trifling cases where least ex- 
pected. The blood is chiefly found over the cere- 
brum, next over the cerebellum, and least of all over 
the medulla oblongata. The blood becomes changed, 
and forms a false membrane on the parietal arachnoid, 
seldom on the visceral surface. Blood cysts may even 
be formed in the course of time, having all the 
appearance of a serous membrane. There are no 
symptoms to aid the diagnosis of extravasation into 
the arachnoid. The blood may spread to parts remote 
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from the seat of injury. Fits of passion have been 
pleaded as a cause of apoplexy, but this cause is rare. 
The extravasation does not always occur at the exact 
spot of the application of the blow, but often at a spot 
directly opposite. Two extravasations may be the 
result of one blow. Fracture of the cranial bones 
may be due to counter-stroke — contre^coup— or to falls 
on the nates, etc. Punctured wounds are always 
dangerous, but the patient may survive many days. 
For the detection of brain substance on weapons the 
microscope is alone reliable, and then only the tubular 
portion of the brain is of any use. 

Wounds of the face are not generally dangerous, 
unless they penetrate the brain. 

Wounds of the throat are more or less dangerous, 
due to the possibility of severe haemorrhage, emphy- 
sema, and bronchitis. 

Wounds of the chest are dangerous, on account of 
the amount of the haemorrhage which may take place, 
and the importance of the organs which may be in- 
jured. Persons wounded in the chest may be able to 
walk a short distance, and then to drop dead. It is 
often difficult to make out the direction of the wound, 
as the lungs change their position during respiration. 

Wounds of the abdomen, penetrating the intestines, 
may cause peritonitis, due to the escape of the intes- 
tinal fluids, and death be the result. The cceliac 
plexus may be much damaged by a blow on the 
stomach, and death may result, without leaving any 
trace of the injury externally. Coagulable lymph, the 
effect of a wound of a serous membrane, may be 
thrown out in twelve hours or less. 

Wounds on the genital organs of the female may 
cause fatal haemorrhage, which takes place from the 
plexus of veins in those parts. A kick may rupture 
the labia, and death may be the result. 
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THE SEVERAL KINDS OF WOUNDS. 

1. Incised, 

2. Punctured. 

3. Lacerated and contused. 

4. Gu/nshot. 

1. Incised Wounds. 

Made by sharp instruments. The Germans divide 
incised wounds into *cut' and * hewing' wounds. 

General Characters. — Incised wounds are longitudi- 
nal, somewhat spindle-shaped ; the edges are smooth 
and slightly everted, and always larger than the 
weapon which inflicted them — due to retraction 
of the divided tissues. The cellular tissue is infil- 
trated with blood, and coagula are found at the 
bottom and between the lips of the cut. It must be 
borne in miad that a wound with smooth edges may 
be made by a blunt weapon over bones near the 
surface, as on the scalp and over the tibia or shin. 

It is often of importance to distinguish where the 
weapon entered, and where it was drawn out The 
end where the weapon entered is usually more abrupt 
than the other, which is naturally more drawn out. 

The danger from incised wounds is due to haemor- 
rhage. 

Death from Hcemorrhage. — The surface of the body, 
lips, and gums, are pale and exsanguine. The venous 
trunks, lungs, and other organs contain but little 
blood, but the veins of the jpia mater are gene- • 
rally not emptied. Hypostasis, both external and 
internal, occurs on dependent parts of the body. 
Blood is found round the body, unless the haemorrhage 
has been internal. It is often impossible to detect 
the particular vessels from which the blood has 
flowed; but this is not of much importance. The 
signs of death from this cause may be rendered obscure 
by putrefaction ; but if nothing is found to account 
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for death but the presence of a wound, we must con- 
clude that death has been caused by it. 

2. Punctured Wounds. 

The orifice is generally a little smaller than the 
weapon. A stab may sometimes present the appear- 
ance of an incised wound ; the depth will, however, 
help to distinguish the one from the other. The 
wound may not at all correspond with the shape of 
the weapon, and the same pointed instrument may 
produce very different-shaped wounds in different 
parts of the body. Punctured wounds are always 
more dangerous than incised. They cause little 
haemorrhage externally, unless a large vessel, as the 
femoral artery, be injured. The wound generally 
heals by suppuration, and not infrequently an abscess 
is found in and around the track of the wound. 
Perforating wounds have generally a large entrance 
wound with inverted edges, and a small exit with 
everted edges; but tf the weapon be rough, the 
reverse may be the case. 

3. Lacerated Wounds. 

The edges of these wounds are never smooth, and 
generally do not correspond at all with the weapon. 
Haemorrhage from them is usually slight. Lacerated 
wounds heal by suppuration, generally with more 
or less sloughing. Scratches with the finger-nails 
may be considered as lacerated wounds, but the skin 
is merely abraded, not divided. They are never 
important as wounds, but often as a proof of a 
struggle in cases of rape, etc. Bites are also lacerated 
wounds. 

4. Otmshot Wotmds. 

The appearance which gunshot wounds present, 
will to a great extent depend upon the form of the 
projectile, and the distance at which the firearm was 
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discharged. Eound balls make a larger opening than 
conical. Small shot, fired within a short distance of 
the body, make one large ragged opening. The scat- 
tering of the shot depends on the calibre of the gun, 
on the charge of powder, and essentially on the dis- 
tance. A charge of ordinary — ^No. 5 — shot, to make 
a single hole, must have been fired at less than one 
foot; but experiments should always be made with 
the alleged weapon. A patent cartridge would make 
a single hole at a considerable distance — five or six 
yards. Eound bullets may spht, but this conical ones 
seldom do. The edges of wounds produced by the 
discharge of firearms are always more or less ecchy- 
mosed ; this condition appears in about an hour after 
the infliction of the injury. If the ball strike obliquely, 
the edges of the wound may be much lacerated, or 
the opening may be valvular. The wound may be 
of small size, if the skin over the part be in any way 
tightened. The injury to bones is greater from conical 
than from round balls. The track of the ball widens 
as it deepens. This is the reverse of an ordinary 
punctured wound. The ball may either lodge in a 
part, or perforate it. Should it have lodged, it must 
be preserved and compared with the alleged firearm. 
The old round balls were easily deflected ; the conical 
are not so easily turned aside. Bits of clothing or 
wadding may be carried into the wound. The latter 
should be carefully kept, as they may prove important 
as a means of identification. The aperture of entrance 
and exit must, if possible, be determined. On this 
point there is much difference of opinion. The wound 
of exit is always mailer than the wound of entrance 
(Casper). The opening of entrance made by the ball 
has generally, but by no means always, inverted 
edges. The edges of the exit opening are everted ; 
but both may be everted in fat persons, due to pro- 
trusion of the fat ; and this eversion may also result 
from the expansive power of the gases, generated 
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during putrefaction, should this condition be present. 
Wounds made by double shots, as from double-barrelled 
guns or pistols, or from slugs fired from one barrel, 
diverge after their entrance into the body. 

In the examination of gunshot wounds we have to 
consider — 

1. Direction in which the gun was fired. 

2. Distance at which the charge was fired. 

1. Direction in which the gun was fired. — The track 
and position of the ball in the body, coupled with 
the relative position of the body to a window or 
door through which the gun may have been dis- 
charged, and the place where the ball is found, may 
assist us in forming an opinion. It is often impos- 
sible to trace the course of the ball through the soft 
parts of the body; but through the muscles and 
denser structures this is more easily accomplished. 
The effects of the ball on surrounding objects may 
assist very much in finding the direction of its course. 

2. Distance at which the charge was fired. — In the 
case of wounds inflicted by small shot, the scattering 
of the shot must be our guide. The absence of scorch- 
ing, or marks made round the wound by the half- 
burnt powder, allows of the assumption that the 
shot must have come from some distance rather more 
than four feet. The absence, however, is not an ab- 
solute proof that the shot has come from a distance. 

There is no means of deciding, from an examination 
of a pistol or gun, when the weapon was last used. 



Dying Declarations. — The greatest care must be 
taken by the medical man who is called in to see a 
person supposed to be dying, with regard to any 
declaration he or she may wish to make. He should 
simply take ^e statement as it is made, writing it 
down on the spot, or as soon after as possible. The 
identical words used should be committed to paper, 

c 
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and no suggestions or interpretations of his should be 
made. Leading questions should never be put, or any 
attempt made to induce the patient to maike any 
statement. When we consider the condition of the 
patient, the possibility of delirium induced by the 
severity of the injury, together with the dread of 
death, it is, to say the least, injudicious to introduce 
the suspected party into the room for the purpose of 
identification. In every case, however, it is advisable 
for the medical attendant, as soon as he sees that the 
case must end fatally, to acquaint the patient in the 
presence of others of the fact, when any statement made 
may then be taken. It should also be borne in mind 
by those receiving dying declarations, that ' it must be 
shown that the deceased, at the time he made the 
statement, was under the impression that death was 
impending ; not merely that he had received an injury 
from which death must ensue, but that, as the popular 
phrase goes, he then believed he was on the point of 
death ' (i?. v. Forestm), In the case of R v. Fagent 
it was held that a declaration was inadmissible because 
the person making it asked some one near her whether 
he thought she would 'rise again,' and it was held 
that this showed such a hope of recovery as rendered 
the previous declaration inadmissible. The declara- 
tion should be signed by the person making it, and 
witnessed by some one present at the time. 

Is the W(ymd Suicidal or Homcidalf — In cases of 
suicide, punctured, incised, and gunshot wounds are 
more frequently present, seldom contused wounds, 
unless the person threw himself from a height. Very 
large wounds are seldom suicidal It is important to 
note the direction of a wound, in order to show 
whether it was caused by a faU on the weapon or not. 
Wounds made by suicides are generally over vital 
parts, and a multiplicity of wounds do not point to 
suicide except in maniacs^ or in very old people where 
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the skin hangs in folds about the neck. Gunshot 
wounds, when suicidal, are generally found over the 
region of the heart, temple, or in the mouth. Pre- 
sence of scorching and powder marks are important, 
as pointing to the probable distance at winch the 
firearm was discharged ; but their absence is no proof 
that the weapon was not discharged close to the body. 
The presence of the weapon being close to the body 
affords a presumption as to the possibility of suicide, 
its absence the probability of homicide ; but the wea- 
pon may be stolen from the side of the suicide. The 
hands should be examined for marks suggesting the 
probability of suicide : contusion or abrasion of the 
fingers from the recoU of the pistol held unsteadily. 
It may be suggested that the weapon was placed in 
the hand by the murderer, and' that contraction, the 
result of the rigor mortis, had retained it. This is a 
fallacy, as it has been proved that, even when the 
weapon has been placed in the hand prior to the acces- 
sion of the rigor mortis, and there kept by bandages, 
it can be removed with ease. This is not the case, 
however, when the retention of the weapon is due to 
convulsion immediately preceding death. It is strong 
evidence in favour of suicide if the gun or pistol has 
burst by the explosion, as suicides have a predilection 
for overloading the weapon employed. The oldness, 
uselessness, or the novelty — old gun barrel — of the 
weapon used points also to suicide. 

Blood-stains. — ^Blood-stains may have to be exa- 
mined on clothes, on weapons, and on articles of 
furniture. The stains may be either recent or old ; in 
either case, the method of identification is the same. 
There is not much difficulty in ascertaining whether 
a suspected coloration is due to blood or not; but when 
the question arises as to whether the blood be human 
or that of some other animal, the identification is in 
most cases impossible. 
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On weapons, the question may arise, Is the stain 
blood or rust ? Heat the metal, the blood-stain will 
peel oflf ; that due to rust will remain. 

The method of procedure for the detection of blood 
may be as follows : — If the stain exists on cloth or 
linen, a strip of the stuff is cut off and suspended in 
some distilled water contained in a small test tube. 
Streaks of colouring matter will gradually appear 
descending from the cloth to the bottom of the tube, 
where a coloured layer will eventually be formed. If 
the stain be recent, the colour will be deep red ; but if 
of older date, of a reddish-brown hue. If one strip 
of the stuff does not yield a solution of sufficient 
intensity of colour, other strips may be treated in a 
similar way till the requisite degree of intensity ia 
obtained. In stains on wooden articles, a splinter may 
be cut off and treated as above. 

Half of the solution thus obtained may be treated 
with a little dilute ammonia, which, if the colour pre- 
sent be due to blood, will cause no other alteration 
than a slight heightening of the colour. If, however, 
the coloration is of vegetable origin, the addition of 
the ammonia will change it to green or crimson. 

If the other half of the solution is now boiled, the 
colour will disappear, with the formation of a dirty 
brown precipitate. Any stain which gives, when thus 
treated, these reactions, is almost sure to have arisen 
from the presence of blood. 

The form of the corpuscles should be noted. For 
this purpose, the stain may be moistened with a little 
glycerine or saliva. After standing for some time, 
the resulting liq^id may b€ placed on a glass slide and 
examined under the microscope. The blood corpuscles 
will, of course, be always more or less shrivelled and 
disfigured, but their general appearance may be noted. 
The corpuscles of human blood are minute, round, 
flattened cells, about ^inny to xwir ^^ ^^ "^^h in 
diameter, dlightly depressed and concave in the centre, 
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consisting of a colourless envelope containing a red 
fluid. The blood corpuscles of all the mammalia are 
of the same shape and character, differing only to a 
slight degree in size. In birds, reptiles, and fishes, the 
blood-cells are more or less aval in form. 

The stain should likewise be examined for crystals 
of hsemin. In order to procure them, the stain should 
be treated with a little glacial acetic acid, and the 
resulting solution gently evaporated on a glass slide. 
If, on submitting the residue to microscopical examina- 
tion, no crystals are observed, fresh acetic acid must be 
added, together with a small quantity of common salt, 
and the solution again evaporated; and in the event of 
this failing to product them, the above process may 
be repeated a third or fourth time. The form of the 
crystals differs in the blood obtained from different 
animals. In man the crystals are rhombic, of a dark 
red colour, frequently arrange^ in stellate groups, and 
are very uniform and characteristic. 

The spectroscope has lately afforded valuable help 
in the identification of blood-stains. A solution of 
the colouring matter is placed in a narrow glass cell, 
and examined with the spectroscope, when the modi- 
fications in the spectrum noticed on p. 39 will be 
seen. 

Table recapitulating the Characters of Bloodstains, under 

thefollounng heads, 

a. Ocular Inspection, — ^Blood-stains on dark-coloured 
materials, which in daylight might be easily overlooked, 
may be readily detected by the use of artificial light, 
as that of a candle brought near the cloth. Blood- 
spots, when recent, are of a bright red colour if 
arterial, of a purple hue if venous ; the latter becom- 
ing brighter on exposure to the air. After the lapse 
of a few hours, blood-stains assume a reddish-brown 
tint, which they maintain for years. 

6. Microscopic Demonstration, — With the aid of the 
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microscope, blood may be readily detected by the pre- 
sence of the characteristic blood-cells ; but even this 
means of diagnosis may be rendered useless, by 

1. The blood being long eflFused. 

2. The spot being wetted and then dried. 

3. The blood being mixed with other substances. 

4. The spot on the cloth being much rubbed, or 
the cloth washed. 

c. Action of Water. — ^Water has a wonderfully sol- 
vent action on blood, the stains rapidly dissolving 
when the material on which they occur is placed ia 
cold water — a bright red solution being fonned. Rust 
is not soluble in water. 

d. Action of Heat. — ^Blood-stains on knives, etc, 
may be readily removed by heating the metal, when 
the blood will peel off, at once distinguishing it from 
rust Should, however, the blood-stain on the metal 
be long exposed to air, spots of rust may be mixed 
with the blood, when the test will fail. The solution 
obtained in water is coagulated by heat, the colour 
entirely destroyed, and a flocculent muddy brown 
precipitate formed. 

e. Action of Caustic Potash. — ^The solution of the 
blood obtained in water is boiled, when a coagulum 
is formed, soluble in hot caustic potash ; the solution 
formed being greenish by transmitted, and red by 
reflected light. 

/. Actum of NUric Acid. — Nitric acid added to a por- 
tion of the watery solution produces a whitish grey 
precipitate. 

g. Action of Ghmiacum. — Tincture of guaiaaam pro- 
duces in the watery solution a reddish-white precipi- 
tate of the resin ; but on the addition of an etheral 
solution of peroxide of hydrogen^ a beautiful blue colour 
is developed. Other red colouring matters give a 
reddish colour to the precipitated resin, but the blue 
9olour does not appear when treated as above. 

h. Hcrniin Crystals. — ^These are produced by treating 
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a drop of blood, or a watery solution of it, with 
glacial acetic acid in a watch glass, and then 
evaporating the mixture. The dried residue now 
contains the crystals of hsemin, which may then be 
examined under the microscope. The crystals are 
rhomboidal in form, tubular, or 'otherwise/ of a 
yellowish, yellowish-red, or dirty blood-red colour. 
When the stain is old, a small quantity of table-salt 
should be added to the acetic acid solution of the 
colouring matter of the blood. 

i. Spectroscopic Appearances. — ^Two dark absorption 
bands appear situated at the junction of the yellow 
with the green rays, and in the middle of the green 
rays of the spectrum. The spectrum of alkanet root 
in solution of alum is like that of recent blood, but 
diflFers in having a third absorption band between the 
green and the blue. This test requires care and con- 
sider^Hble practice at spectrum analysis. 

There is no means of detecting menstrual blood 
from human blood the result of a wound. 

Poirds of Importance to he noticed in the Examination of 

a Person found wounded, 

a. Note situation, extent, depth, breadth, length, 
and direction of wound. 

b. Is there any appearance of ecchymosis, or is the 
effused blood liquid^pr coagulated ? 

c. Examine wound as to presence of pus, adhesive 
inflammation, gangrene, or foreign bodies. 

Why ? Presence of pus, etc., will show that death 
must have taken place some time after the wound 
was inflicted. 

d. In all examinations of wounds, be careful to 
disturb as little as possible their outward appearance, 
in order to compare the wound with the suspected 
weapon. 

e. AU notes should be taken during such examina- 
tion, or immediately after. 
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/ Make a carefiil examination of all the important 
organs of the body. 

Whyf In order to disprove the suggestion that 
death was due to other causes — ^poison, disease, etc. 

g. Only facts should be stated in the report ; no 
inferences should be drawn or suggested. 

h. In describing the appearance of wounds, use 
simplcy untechnical languagCy and avoid superlatives and 
high-flpwn words to describe and explain simple facts. 

i. In gunshot wounds, note position of body, state 
and contents of the hands, and the direction of the 
wound in relation to external objects. 

CONCUSSION OF THE BRAIN, ETC, 

Concussion of the brain may arise from falls on 
the nates, or from blows on the head. 

Symptoms, — ^The face becomes pale, the pupils con- 
tracted, the pulse weak and small, the respiration 
scarcely perceptible, and the sphincters relaxed. Ee- 
action succeeds ; the pulse quickens, the skin is hot 
and dry, there is great confusion of thought, and 
vomiting is present in most cases. Concussion often 
passes into compression, due to haemorrhage from 
lacerated cerebral vessels. Great care is required in 
forming a prognosis with regard to the ultimate eflfect 
of an injury to the head. Inflammation of the brain 
and membranes may be delayed for some weeks. It 
is often a difficult matter to distinguish the effects of 
concussion from those common to drunkenness or 
narcotic poisoning. The odour of the breath and the 
history of the case will assist in forming an opinion. 

BURNS AND SCALDS, 

A hum is caused by the direct action of flame, or 
the application of any highly heated substance to the 
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surface of the body. A scald is due to the action of 
, boiling water or other fluid on the body. Bums 
sometimes present little more than a slight redness of 
the skin, which may pass off in a few days ; at other 
times blisters are formed, the base of the blister being 
red, with a narrow red line round it. Bums may 
result from only a slight application of heat, due pro- 
bably to the thinness of the skin in some individuJEds. 
Often troublesome ulcers are formed, or the skin may 
be charred. On the same person, the appearance of 
each bum may be different. The danger from bums 
depends more on the extent of surface injured than 
on the intensity of the bum. Bums of a half or third 
part of the body must be regarded as fatal. They may 
prove fatal by shock, by asphyxia, or by constant 
and profuse discharge from the burnt surface. Children 
are most obnoxious to bums and scalds, the simplest 
often proving fatal Persons have often been murdered 
and then burnt in order to conceal the crime. 

fFas the hv/m inflicted before or after death f — Two 
characteristic appearances — ^redness and vesication — 
are present in bums inflicted during life, when the 
surface of the body is not charred and the tissues 
destroyed. The redness affects the surface and entire 
substance of the true skin, which is dotted by the deep 
red openings of the sudoriferous and sebaceous ducts. 
Blisters are formed by a temperature somewhat less 
than that of boiling water. 

In bums produced after death, the surface and sub- 
stance of the true skin is of a dull white colour, dotted 
with grey openings of the sudoriferous and sebaceous 
ducts, and the subcutaneous tissues are uninjected. 
It may be necessary to distinguish the vesicles due to 
a bum, from the phlyctsenae, the result of advanced 
putrefaction. The vesications produced by a bum 
have a purple red line at their circumference, and a 
more or less red base. Bulloe^ the result of putrefac- 
l^ion, possess none of these characteristics. Their base 
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does not differ in colour from that in the immediate 
neighbourhood of the vesicle. It appears possible to 
produce vesication by the application of intense heat 
after death ; but these vesicles possess none of the 
appearances of vital reaction, llie bullse thus pro- 
duced soon burst, and never contain serum, but only 
a thin watery vapour. The redness of the base, and 
the red bounding line round their circumference, so 
characteristic of bums inflicted before death, are also 
absent. 

fFas the hwming homicidal^ siumdaly or accidental f — 
No general rules for guidance can be here laid down. 
In most cases, the conditions under which the body 
is found, will point less to suicide than to homicide or 
accident. In cases of murder, the body is often burnt 
to destroy all traces of the crime. The conjunction of 
robbery will greatly assist in helping to solve the 
difficulty. 

The possibility of ' spontaneous combustion ' is too 
absurd to be more than noticed here. 



CONTUSIONS, BRUISES, ETC. 

These injuries are accompanied with swelling and 
more or less discoloration of the part affected. They 
might be confounded with sprains or with scurvy. 
From a sprain they are distinguished by pain in the 
joint, and the history of the case. From scurvy, by 
the condition of the gums— common to that disease-— 
and by the state of the general healtL Some persons 
are very easily bruised. Discoloration — ecchymosis 
— may take place in the skin, cellular tissue, muscles, 
or internal organs. Not infrequently, the discolora- 
tion does not appear over the seat of injury, but at 
some distance from it ; and when the effusion is deep- 
seated, days may elapse before any discoloration of 
the skin takes place, and then it is not blue, as in 
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superficial parts, but of a violet, greenish, or yellowish 
hue. A blow given during life may not appear as an 
ecchymosis till after death. Contusions in deep-seated 
parts may give rise to abscess. The change of colour 
in bruises begins at the circumference, and travels 
inwards. During the first three days the colour of 
the bruise is blue, bluish-black, or black ; greenish on 
the fifth or sixth day, and yellow from the seventh to 
the twelfbL The extent of an ecchymosis depends to a 
great extent on the looseness of the cellular tissue. A 
slight contusion causes a sHght redness and swelling, 
and may leave no mark on the dead body unless death 
has taken place within thirty-six hours. Injuries of 
this kind sometimes leave a parchment-like hardness 
and discoloration of the skin. The part looks slightly 
depressed, due probably to the epidermis having 
been partly rubbed off, and the skin then drying. 
Similar marks are sometimes made by blisters. These 
marks may be produced on the dead body by friction 
and exposure to the air. 

Ecchymosis is to be distinguished from a post-mortem 
stain — hypostasis — ^by cutting into the part. In the 
latter, only a few bloody points are seen; in the former, 
coagulated blood. In scourging there are parallel 
ecchymosed lines, or small spots resembling petechise. 
An internal organ may be ruptured, and yet there 
may be no appearance of injury externally. The 
liver is most commonly ruptured. The rupture is 
alxnost always longituLair and in some 'cases a 
portion of the gland is more or less detached. The 
spleen is also not infrequently ruptured ; and this 
occurs most frequently in countries where ague pre- 
vails. Bupture of the lungs and brain is rare. 
When the pelvis is fractured, the bladder is found 
not infrequently ruptured. 

Death in most cases is due to internal haemorrhage 
when any of the internal organs are ruptured. 

Can the appearance of a bruise be produced after death ? 
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— It appears that all the appearance of a bruise in- 
flicted during life may be produced within two hours 
after death, and in some rare cases even after the lapse 
of three hours and a xjuarter. 

The size and form of a bruise shoM he noted. 

Why] 

1. In hanging and strangulation. — The mark due to 
pressure of the cord on the neck may cause a well- 
defined ecchymosis. 

2. In throttling, — ^The pressure exerted on the throat 
of the deceased by the fingers of his assailant may 
leave marks, which may point to the means used to 
cause death. 

In other cases of death by violence. — ^The impression 
made by the weapon used may lead to the identifica- 
tion of the murderer. The marks left by the wards 
of a large door-key once led to the identification of 
the assailant. 



SUFFOCATION, 

Death from suffocation is said to result from any 
impediment to the respiration which does not act by 
compressing the larynx or trachea. 

Death from apnoea may arise from the following 
causes : — 

1. Cessation of the action of the muscles of the 
chest. 

2. Arrest of the action of the lungs. 

3. Exclusion of atmospheric air from the lungs by 
foreign bodies lodging in the trachea. 

Suffocation may be caused by pressure on the 
chest, as in persons crushed in a crowd. It may 
also be due to the respiration of certain gases or the 
presence of pulverulent substances in the air, which 
act by choking up the air-passages. Stryclmia, by 
contracting the muscles of the chest, produces death 
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by suffocation. Abscesses may burst into the trachea, 
or vomited matters in drunken persons may lodge in 
the windpipe, and death from suffocation be the 
result. 

Signs of Death by Suffocation, — ^The first effect of 
arrest to the passage of air into the lungs is the stag- 
nation of blood in the capillaries of the lungs. Non- 
arterial blood then goes to the brain, and consciousness 
is soon lost. The respiratory sensation is then arrested 
by the circulation of venous blood. The left side of 
the heart becomes emptied, and then weak; the right 
side fiill and engorged. The great venous trunks are 
also more or less full. The arrest of the heart's action 
is a secondary effect ; the right side is paralyzed by 
being too full, the left by being empty. The heart 
continues to contract after the lungs have ceased to 
perform their duty. Death is thus due to apnoea, — 
that is, death beginning at the lungs, — ^and not to 
syncope. Death in some cases is from neuro-paralysis 
or nervous apoplexy. In death by shock, which in 
most cases is instantaneous, both sides of the heart are 
equally filled. Death the result of disease may present 
all the signs of death from suffocation, and no sus- 
picion may be aroused as to the cause of death from 
the post-mortem appearances, especially if putrefaction 
has set in. The following table is given as an aid 
to diagnosis in this form of deatL 

Points to be noticed in formi/ng a Diagnosis of Death by 

Suffocation, 

1. The Blood, — ^There is unusual fluidity of the blood 
found in any form of death by suffocation. 

This condition is sometimes present in death due 
to certain diseases, — ^fevers, etc., — ^and in cases of nar- 
cotic poisoning. Even with the blood in this condition, 
the presence of coagula in the cavities of the heart is 
not infrequent. The colour of the blood is changed to 
a dark purple. 
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2. Animal Heat, — ^In persons dead from suffocation 
the animal heat is long retained.' 

3. Cadaveric Eigidity, — Other things being equal, 
the rigor mortis is as well marked in this kmd as in 
other forms of death. 

4. The Lungs, — HyperaBmia of the lungs is rarely 
absent. In most cases, both lungs are engorged in 
about equal proportions. Hypostasis — post-mortem 
stains — ^must not be mistaken for capillary engorge- 
ment. 

5. The Heart, — Engorgement of the right side of the 
heart, the left being empty or nearly so. It is advis- 
able always to examine the heart first, and then the 
lungs. The pulmonary artery is also much congested. 

6. Capillary ecchymoses, — These appear as purplish- 
red spots on the pulmonary plurse, on the surface of 
the heart, aorta, and even on the diaphragm. They 
may appear on the above-mentioned, parts in a foetus 
suffocated in viero by pressure on the cord. These 
ecchymoses are rarely seen on adults, most frequently 
on infants, due probably to the thinness of the coats 
of the capillaries, which are ruptured in the effort to 
breathe. 

7. Condition and Appearance of the Trachea, — ^The 
mucous membrane of the trachea is injected, and 
appears of a cinnabar-red colour. This is present in 
every case of death by suffocation, and must not be 
confounded with the (firty cherry-red or brownish-red 
coloration due to putrefaction. If suffocation be 
slowly produced, a quantity of frothy mucus may be 
found in the windpipe, and also in the smaller tubes 
of the lungs. Always examine the trachea for foreign 
bodies, the presence of soot, etc. 

8. KidneySf Vena Cava, etc — ^The quantity of blood 
in the kidneys is always considerable. The abdominal 
veins are all more or less congested, and the external 
surface of the intestines present numerous traces of 
venous congestion. 
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9. The Brain, — ^Apoplexy of the brain, as secondary 
to the pidmonary apoplexy, may be more or less present, 
attended with its well-known appearances. 

10. Fa4x, Tonguey and MoiUk — ^The expression of the 
face is not characteristic of death by suffocation, and 
differs in no particular from that common to other 
forms of death, being more frequently paJe than turgid, 
and starting of the eyes is not often seen. The tongue 
may or may not be protruded beyond the teeth. The 
presence of froth about the mouth is not constant, but 
is of common occurrence in those dying from natural 
causes. 

fFas the suffocation homicidal^ suicidal^ or accidental ? 
— Suffocation may occur accidentally during the act 
of swallowing, and by foreign bodies placed carelessly 
in the mouth and then forced suddenly into the wind- 
pipe. Examine the lips for the presence of ecchymosis 
and other marks of violence. In France, a favourite 
mode of committing suicide by suffocation is the use 
of irrespirable gases—rcarbonic acid, carbonic oxide, 
and the like. Collateral circtmist^mces must be taken 
into consideration, and will more or less help to point 
to the true cause of death. 



HANGING, STRANGLING, AND THROTTLING. 

Hanging, — ^Death by hanging is caused by the more 
or less perfect suspension of a body by a cord appKed 
round the neck, the weight of the body acting as the 
constricting force. 

Strangling, — Death due to pressure made on the neck 
by any form of ligature carried circularly round the 
neck. The cord in hanging is placed more obliquely 
than in strangulation. 

Throttling, — ^Death due to the constant pressure of 
the fingers on the throat. 

The cause and nature of the death in all of the 
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forms just mentioned is in general the same. Pres- 
sure on the trachea — ^thus arresting respiration — ^and 
also on the important vessels and nerves of the neck, 
produces death, which may be brought about in four 
different ways : — 

1. Cerebral congestion, or apoplexy. 

2. Congestion of the lungs and heart 

3. Combination of the above — apoplexy and 

asphyxia. 

4. Neuro-paralysis— nervous apoplexy. 

The following table will show tiie relative frequency 
of each form of death : — 



Apoplexy, . 
Aspnyxia, . 
Mixed, 



Remer. 


Casper. 


9 


. 9 


6 


14 


68 


62 



83 85 



Hanging, — ^Death may occur in any of the forms 
above stated. Sensibihty is soon lost, and death rapid. 
The external appearances are more or less those de- 
scribed under death from suffocation. In the greater 
number of cases, the face bears a quiet placid expres- 
sion, no turgidity or lividity being noticeable. The 
eyes are not protruded. The tongue does not hang 
out of the mouth, nor is it bitten by the teeth. 

Turgescence of the male and female genitals is said 
by some to take place. Casper states that, in not one 
of the many cases he had examined of persons hanged, 
has he ever ' found an erection of the male organ,' 
and he also asserts that the emission of semen is 
extremely rare. Seminal emissions take place in per- 
sons who have been shot, and also in those who have 
been poisoned by irrespirable gases and by hydrocyanic 
acid. As a test of strangulation, it is therefore worth- 
less. The escape of urine and faeces is of common 
occurrence, but is by no means a test of hanging, as it 
may occur after death if the body be shaken in a cart^ 
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or roughly used when first found. A fat person djring 
of apoplexy may have a mark round the neck as if 
strangled. Injury to the spinal cord due to fracture 
or dislocation of the cervical vertebras is rare in suicidal 
hanging. Fracture of the spinal ligaments and of 
the hyoid bone is also rare. Rupture of the internal 
and middle coats of the carotid arteries sometimes 
occurs. Death from hanging may take place although 
the toes or other parts of the body rest on the ground. 
Death is complete in four or five minutes. 

Marks of the Cord. — ^The mark of the cord is often 
interrupted, sometimes only seen on one side. In 
strangling, the mark is low down, most frequently 
encircling the neck ; in hanging, the mark is gene- 
rally, above or on the thyroid cartilage, and carried 
obliquely upwards. The mark of the cord may 
be of a dirty yellowish - brown colour; and when 
cut into, feels more or less hard and leathery. In 
general appearance, it is not unlike the mark left by 
mustard plasters or blisters applied within a short 
time of death. This effect is probably produced by 
the rubbing off of the epidermis, and subsequent dry- 
ing up of the cutis on exposure to the air. At other 
times the mark may be of a dirty reddish or bright 
blue colour ; or, lastly, there may be little or no mark 
present, or the edges may assume a livid red colora- 
tion, being nothing more or less than a post-mortem 
stain; The marks left by the act of throttling are 
the same as those produced by hanging and strangu- 
lation, only differing in form. The impression of the 
fingers is upon opposite sides of the throat, and are 
more or less separated. The skin presents at times 
the parchment-like appearance just described, with 
slight ecchymosis under the patches. The impres- 
sions left by the nails may sometimes be seen. 

May the mark of the cord be produced after death 1 

On this point Casper says : * That any ligature with 

which any body may he suspended or strangled, not only 

D 
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* 

icWiin a few hours, but even days after death, especially 
if the body be forcibly pulled downwardB, may jpro- 
duce a mark predsely similar to that which is observed 
in most of those hanged while alive.^ And the same 
authority also adds, that ' the mark of the cord is a 
purely cadaveric phmmenm,' 

Suicide or Homicide ? — The answer to this question 
must be firamed in accordance with the history of the 
case, and the attendant circumstances under which the 
body was found. Homicidal himgmg is so rare as 
scarcely to require notice, and it also presupposes a 
vast amount of strength on the part of the assailant 
to accomplish his purpose. Suicidal hanging — a 
favourite mode of death with suicides — is common 
enougL The absence of marks of injury on the body 
found suspended, and the want of evidence as to a 
previous struggle having taken place, all point to 
suicide. Throttling is never suicidal ; strangulation 
may or may not be the act of a suicide, but the evidence 
is in favour of homicide. It must also be remembered 
that murderers not infrequently suspend their victims 
after death, to give an air of suicide to the transac- 
tion. In all doubtful cases, therefore, the stomach 
should be examined for poison,' and the body for 
bruises, which latter may, however, be inflicted by 
the suicide on himself in his struggles before death 
ensues. The fact that the feet are found in contact 
with the ground does not militate against the proba- 
bility of suicidal hanging. 

PRETENDED ASSAULT. 

How may wounds alleged to have been the result 
of an assault be shown to have been self-inflicted 1 — 
By considering— 

1. The Character of the Wounds. — ^In these cases the 
wounds are generally slight, and may consist in a series 
of small superficial wounds. 
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2. The parts of the Body where they are, and thosle 
where they a/re not — ^They are never found on vital 
parts, but always where there is little danger of doing 
much harm. 

3. The Clothes of the Person pretending to have been 
assaulted. — ^The cuts in the clothes do not, as a rule, cor- 
respond with those on the body; for instance, a long cut 
in the coat and a short one on the body, or vice versa. 



DROWNim, 

Death by drowning occurs when the breathing is 
arrested by watery or semi-fluid substances, blood, 
urine, or the muddy semi-fluid matter found in cess- 
pools and marshes. It is not necessary for the whole 
body to be submerged. Death may result if the face 
alone be immersed, as in the case of a man in a flt 
of drunkenness being drowned in the water contained 
in the imprint of a horse's hoof left in the mud. 

In addition to the changes in the internal organs 
identical with those present in persons who have died 
from suflbcation or hanging, water is found in the 
lungs and stomach. Death may be due to — 

a. Apoplexy. 

h. Asphyxia. 

c. A combination of the two. 

d. Neuro-paralysis. 

Death from pure apoplexy is rara 

It is more difficult to restore the drowned than those 
dying from mere stoppage of air &om entering the lungs. 

In death from drowning, the lungs are distended 
and overlap the heart, and have a. peculiar spongy 
feel. They also contain a quantity of frothy fluid, 
which, according to Casper, cannot be produced in the 
dead body, as it is the result of the violent efforts 
made by the individual to breathe in the act of dying. 
This frothy condition of the fluid in the lungs lis an 
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important sign of deatli by drowning, especially if 
the fluid corresponds with that in which the indivi- 
dual is said to have perished. It is just possible, how- 
ever, that the person may have been first suffocated 
and then thrown into the water, froth in the trachea 
being found in those suffocated. Water in the stomach 
is an important indication of death from drowning, 
especially if the water contained in the stomach can 
be identified with that in which the body was found. 
Casper concluded that a person had been drowned by 
finding a small quantity of mud in the stomach after 
putrefaction had set in. 

Of the external signs, the presence of sand, gravel, 
or mud under the nails, may or may not be an im- 
portant sien, for sand or mud may collect under the 
Lis during the efforts to drag the body from the 
water. The cutis anserina — ^goose skin — present gene- 
rally on the anterior surface of the body, and not, 
however, peculiar to death from drowning, is impor- 
tant ai^ a sign of recent vitality. The face of those 
who have been drowned, and then quickly removed 
from the water, is pale, and in most cases not swollen, 
the eyes closed; and not infrequently round the mouth 
there is more or less froth, especially when death is 
due to asphyxia. In summer, however, after two or 
three days, and longer in winter, the face assumes 
a reddish or bluish-red coloration, putrefaction taking 
place about the head and upper extremities earlier 
than in other forms of death. The contraction or re- 
traction of the penis is a well-marked sign of death by 
drowning, and Casper asserts that he has ' not ob- 
served anything similar so constantly after any other 
kind of death.' 

Suicide or Homicide f — Homicide by drowning is rare, 
except in children. Accidental drowning is common 
enougL The signs to be sought for are — 

1. Absence of any injury. 

2. Cutis anserina and retracted penis. 
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3. Water and mud in the stomach. 

4. Froth in the air-passages. 

5. Distended lungs. 

6. General signs of death by asphyxia. 

It should be remembered that the fact of the hands 
being tied together or to the feet does not militate 
against suicide by drowmng. 

If wounds and other injuries be found on the body, 
the question arises as to whether the injuries were 
sufficient in themselves to cause death, and then as 
to whether they were caused during life. A person 
jumping from a height into the water may sustain 
severe injuries, — dislocation of , both arms, fracture 
of the skull and of the vertebras, or even lacerated 
wounds of more or less severity. The absence of the 
signs proper to death by drowning, coupled with the 
presence of external injuries, would point to death by 
violence prior to immersion. 

The following considerations may assist in forming 
an opinion : — 

1. Previous history of person found in the water. 

a.^ Any history of suicidal tendency. 
b. Any motive that would render suicide pro- 
bable. 

2. Height from which the person fell. 

3. Absence or presence of signs of death by drowning. 
The time required to cause death by drowning is 

so short, that persons seldom recover after submer- 
sion for one or two minutes; but the cessation of 
respiration is no guide to the extinction of life, and 
an attempt at resuscitation should always be made ; 
for if the respiration be fairly restored, tie heart will 
sQon act. 

Becapitvlation of the Post-mortem Appea/rances in the 

Drowned. 

1. External. 

a. In the Skin, — ^The presence of goose shm — cutis an- 
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serim — ^is hardly ever absent, even in summer. The 
adis anserina is not, however, characteristic of drown- 
ing, as it may be present in other forms of violent 
death, and also in some persons during life. It is a 
vital act, the result of nervous shock, and does not 
depend upon the temperature of the water for its 
production. 

J. The Tongue. — * The tongue is just as often found 
behind the jaws as between them ' (Casper). 

c. The Hands and Feet, — ^The hands and feet acquire 
a greyish-blue colour when the body has lain in the 
water from twelve to twenty-four hours. The skin 
also becomes corrugated in longitudinal folds. The 
nails may contain particles of sand and weeds. ' No 
corrugation or discoloration of the skin of the hands 
or feet is ever observed on the body of any one 
drowned, who has been taken out of the water within 
half an hour, within two, six, or even eight hours' 
(Casper). 

d. The Genitals. — Contraction of the penis is an al- 
most constant s3rmptom, and Casper has ' not observed 
an3rthing similar so constantly after any other kind 
of death.' It is due, probably, to the same cause 
as the cutis anserina, which Brettner attributes to 
'bundles of unstriped muscular fibres lying in the 
upper stratum of the true skin, surround the sebaceous 
glands, and force them forwards by their contraction, 
thus making the cutis anserina. Precisely similar 
unstriped muscles are found in the subcutaneous cel- 
lular tissue of the penis ; they run principally parallel 
to the long axis of the member, but very often large 
bundles run across it.' The action of cold and fright 
is to induce contraction of these cutaneous muscles, 
with a resulting contraction of the penis. 

2. Internal. 

a. The Brain. — Cerebral hypersemia is most rare in 
the drowned, but cerebral hypostasis is not infre- 
quently mistaken for it. 
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b. The Trachea. — The mucous membrane of the 
trachea and larynx is always more or less injected, 
and is of a cinnabar-red colour, which must not be 
mistaken for the dirty brownish-red, the result of 
putrefaction. A white froth, but seldom bloody, is 
also found in varying quantity in the trachea, and 
is a most important sign of vital reaction, but its 
diagnostic value is destroyed by putrefaction. 

c. The Lungs. — The lungs are completely distended, 
almost entirely overlapping the heart, and pressing 
close to the ribs. They are spongy to the feel, and 
when cut into, a considerable quantity of bloody froth 
escapes. The froth found in the lungs is the result 
of the powerful attempts to breathe, and cannot be 
produced by artificial means. The distension of the 
lungs is due partly to an actual hyperseria, partly to 
inhaled fluid, and partly to hypersemia. 

d. The Heart and Great Vessels, — ^As is common to 
other forms of asphyxia, the left side of the heart is 
entirely, or almost entirely, empty. It is therefore 
not a diagnostic sign of drowning, and is absent in 
the drowned when death takes place by neuro-para- 
lysis. The same may be said of the accompanying 
congestion of the pulmonary artery. 

e. The Blood,— As is common in all forms of death 
where respiration has been arrested, the blood is found 
to be remarkably ^zW, and of a cherry-juice colour. 

/. The Stomach, — Casper considers that the presence 
of fluid in the stomach, corresponding to that in which 
the body is found, is ^an irrefragable proof of the 
actual occurrence of death frmn drowning,^ and that * the 
swallowing of it must have been a vital act of the 
individual dying in the water.' 

N,B, — Putrefaction in the drowned in most cases 
commences in the upper part of the body, and extends 
downwards. The face, head, and neck are first 
attacked. This is the reverse of putrefaction in air. 

Restoration of the Drovmed. — ^As soon as the body is 
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removed from the water, it should be placed in a 
warm bath of the temperature of 100° F. If a wann 
bath is not procurable, the body should be wiped dry, 
and placed in hot blankets with the face downwards, 
to allow any water from the mouth and air-passages 
to drain away. All foreign bodies should be removed 
from the mouth and nostrils, and the tongue drawn 
forwards. The body may now be placed on the back, 
with the head slightly elevated, and rubbed with hot 
cloths ; the arms at the same time being raised from 
the sides and carried above the head, retained for one 
or two seconds in that position, and then lowered again 
to the sides, — the same movement being continued 
till respiration is restored. Pressure may at the same 
time be made on the breast bone to aid exspiration. 
Ammonia and snuff may be applied to the nostrils. 



STARVATION. 

Death from starvation comes in as an item in the 
ill-treatment of children, and it has also been known 
as a form of suicide, chiefly in lunatics. Little is 
known for certain as to the length of time required 
to cause death by starvation, but it is certain that 
life may be prolonged for some time without food, if 
water be allowed. 

The morbid appearances are anaemia and emacia- 
tion, together with remarkable attenuation of the 
coats of the intestines. 

Diagnosis, — ^The absence of any other cause for 
death, and the previous history of the case, will alone 
assist in forming an opinion. 

BecapUvicUion of the Fost-mortem Appearances of Death 

by Starvation. 

1. In the Body generally. — ^Marked general emacia- 
tion of the body. The sHn is dry and shrivelled ; the 
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muscles soft, reduced in size, and free from fat. A 
peculiar foetid odour is given off from the body. 

2. In the solid viscera of the Thorax and Abdomen, — 
The liver is small, and the heart and kidneys deprived 
of any surrounding fat. All the internal organs are 
shrivelled and bloodless. 

3. In the Stomach and Intestines. — The stomach in 
some cases is quite healthy; in others it is found 
collapsed, contracted, empty, and the mucous mem- 
brane more or less ulcerated. The intestines are 
thin, contracted, empty, and so shrunken that the 
canal is almost obliterated. 



DEA TH FROM GOLD, 

This form of death is rare in England, but is more 
common in countries where the winters are severe. 
Anything that depresses the vital powers renders the 
individual more or less amenable to cold ; such, for 
instance, as drunkenness, previous illness, or de- 
ficiency in the amount of food. There are no post- 
mortem appearances which are characteristic of death 
due to cold, and the fact of a body found frozen is no 
proof that death has been thus brought about. 

Diagnosis, — ^The general appearance of the deceased, 
and the absence of any other cause of death, will 
alone assist in forming an opinion on this difficult 
subject. If a body is found buried in snow, and 
putrefaction present, death did not in all probability 
take place from cold, provided that the cold has been 
severe and continuous. Death from cold is generally 
accidental, except in newly-born children, when it 
may be either accidental or homicidal, according to 
circumstances. 



58 FORENSIC MEDICINE. 



DEATH BY LIOHTNINO, 

Death is not always immediate. Sometimes the 
clothes have been torn off the body with scarcely any 
personal injury. Steel articles worn about the person 
may become magnetic. Wounds on the body some- 
times appear in the form of punctured wounds, at 
others as lacerated wounds. Not infrequently, those 
killed by lightning are found in the same position 
that they occupied during life. The question may 
be raised as to whether the deceased cfied by light- 
ning or by violence. The presence of a storm at the 
time when the death is stated to have occurred, and 
other attendant circumstances, will in most cases 
point to the true cause of death. 



SUICIDE. 

In medico-legal inquiries, it not infrequently be- 
comes a question of the greatest importance to decide 
whether the death of a person found under peculiar 
circumstances was brought about by accident, suicide, 
or by the hand of a third party. Unfortunately, 
there are no infallible rules to be laid down on this 
subject; and Casper sagaciously remarks, that *the 
exercise of a sound judgment, which is of far more 
value in medico-legal matters than all the subtleties 
of the ancient medidna forensiSy must be our guide. 
But in order to attract the attention to some import- 
ant subjects in the inquiry, a few points worthy of 
notice will be placed in a tabular form : — 

1. Has the deceased made any oral statement, or left 

any written declaration of his interUion to commit 
suicided 

2. Has there been any marked peculiarity in the con- 

duct and marmer of the deceased to point to any 
mental derangement f 
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3. Conditions tmder which the dead body wasfov/nd. 

a. If m a room, was the door locked on, the 

inside f 

b. Position of the hand wUh regard to the 

weapon alleged to have been tised, 

c. If weapon is found firmly grasped m hand, 

probability is in favcfwr of suicide, as 
weapons placed in the hand after death to 
simulate suicide can be removed with ease, 
even when the rigor mortis is present. 
L Nature and character of the woumds found on the 
body. 

On suicides incised and punctured wounds 
are generally found, seldom lacerated wounds, 
unless a jump from a height has been the 
means adopted to cause death. 
5. Evidence to be derived from a medico-legal exami/nor 
tion of the body, 

a. Do the woimds correspond with the weapon 

alleged to have been used ? 

b. Examination of stomach for poison. 

Why? Persons may have been poisoned 
first, and then czU about the body after 
death, 
c Direction and course of wound, 

d. Were the wounds inflicted dwring life 7 
Too much care cannot be taken in answering this 

question, as its solution is involved in considerable 
difficulty, and the medical jurist must not be dis- 
couraged if in many cases he is unable to give a 
decided opinion one way or the other. If death has 
followed instantaneously on the receipt of a wound, as 
in the case of injury to a large artery, none of the 
signs of vital reaction will be present, and the wound 
cannot be distinguished from another made by its 
side after death. Only in those cases where some 
time has elapsed between the receipt of the injury 
and death, will any of the signs of vital reaction be 
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present; and even these may be more or less modified, 
so as to render the diagnosis, if not impossible, at least 
doubtfiiL 

With regard to the legal relations of suicide, an 
attempt to commit suicide is not, within the meaning 
of sec. 15 of 24 & 25 Vict. c. 100, an attempt to com- 
mit murder, but it stiU remains a common law misde- 
meanour, triable at quarter sessions (R. v. Burgess). 
If two persons mutually agree to commit suicide by 
poison or other means, and one survives, the survivor 
is guilty of murder {B. v. May, 1872). Also, if any one, 
in attempting to commit suicide, cause the death of 
another, he himself recovering, he shaU be guilty of 
manslaughter (B, v. Gathercole), In most of the English 
insurance offices suicide is held to invalidate a policy, 
but in most cases where insanity is provedthe ^o Jt 
of the policy is paid, as in the case of Schwabs v. Clift 
Suicides are deprived of the rites of Christian burial 
(4 Geo. IV. c. 52, s. 1). 



OFFENCES AGAINST CHASTITY. 

RAPE, 

Eape is defined as ' the carnal knowledge of a tooman 
against her wUV To constitute the offence of rape, 
there must be penetraiion, but proof of the actual 
emission of seed is not necessary. The slightest pene- 
tration of the male organ within the vulva will be 
sufficient, and the hymen need not be ruptured (B. v. 
Bussen). If, however, the woman yields through fear 
or duresse, it is still rape ; but of course much will 
depend upon the previous character of the woman, 
and her conduct subsequent to the alleged outrage. 
A rape may be committed on a common strumpet. 



RAPK 



61 



Carnal knowledge of a woman by fraud, which in- 
duces her to suppose it is her husband, does not 
amount to a rape (B, v. Jackson, E. and E. 487), but 
the party may be indicted for an assault. 

Carnally abusing children under ten years of age 
constitutes a felony ; above ten and under twelve, a 
misdemeanour. Under the a^e of ten years the evi- 
dence is the same as in rape,^th the exception, how- 
ever, that it is immaterial whether the act was done 
with or without the consent of the female. Between 
the ages of ten and twelve it will be no defence to say 
that the girl consented. Above twelve years of age, 
consent does away with any legal offence. A boy 
under the age of fourteen is presumed by law incapable 
of committing a rape. 

The crime of rape appears to be most frequently 
perpetrated against children. The following table 
from Casper gives the result of his examination of one 
hundred and thirty-six cases of rape : — 
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136 

In the examination of a case of alleged rape, several 
points of interest will have to be considered, which, 
for the sake of convenience, will be placed in a tabular 
form. 

1. An Examination of the Parts of Generation. 

a. Inflammatory redness and abrasion of the 

parts. 
k A muco-purulent secretion. 
c. Haemorrhage or dried blood about the 

genital organs. 
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d. Destruction of the hymen. 

e. Dilatation of the vagma. 
/. General signs of rape. 

2. An Examination of the Body a/nd Limbs of Oie 
Female. 

3. Examination of the Imen worn by the Female for — 

a. Marks of semen. 

b. Marks of blood. 

c. Marks of other discharges, gonorrhoea, etc. 

1. An Examination of the Parts of Oeneration, 

a. More or less inflammatory redness and abrasion 
of the mucous membrane lining the parts, which is 
never absent in children, and may last for some weeks. 
' In adults, virgins up to the time of the commission 
of the crime, this appearance is either not found at 
all, or only faint traces of it. In those previously 
deflowered it is never observed.' 

Caution. — Inflammatory irritation due to catarrh 
may occur, and be apt to mislead. 

b. A muco-punUent secretion^ from the mucous 
membrane lining the vagina, of a greenish -yellow 
colour, more or less viscid, and soiling the linen of 
the girl. This secretion in colour and consistence 
cannot be distinguished from that the result of 
gonorrhoea. 

CaiUion. — Unhealthy children, and those recovering 
from some debilitating diseases, — ^fever, etc., — may 
suffer from purulent discharges from the vagina. 
Small ulcers may also be present. Infantile leucor- 
rhoea is not uncommon. 

c. Hoemorrhage or Dried Blood abaui- the Genital 
Organs, 

1. Frequently absent in young children. 

2. Always foUnd in adidts, virgins at the time the 
rape was committed, when the vessels of the hymen 
are ruptured. 
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d. Destruction of the Hymen, — Most frequently, and 
especially in young girls, one or more lacerations of the 
hymen may be seen. 

e. Dilatation of the Vagina, — ^This condition may be 
produced by the passage of hard bodies in order to 
substantiate a false charge of rape. Casper once ex- 
amined a girl, only ten years of age, whose mother 
had graduaJly dilated her vagina with her fingers in 
order to fit her for sexual intercourse with men. 

/. General Signs of JRape, — ^To the above are added 
certain general signs, as a difficulty in tucUkmg, attended 
with an involuntary separation of the thighs, common 
to both children and adults ; pain in passing water, and 
when the bowels are relieved, is also not infrequently 
present. In determining the truthfulness of the state- 
ments made as to an alleged rape, the character of the 
woman and the obvious inconsistencies of her state- 
ments must be taken into consideration. 

In the case of young children, the anxiety on the 
part of the parents of the child to push the charge, 
and the story of the child and that of the parent 
heard apart, may assist in guiding the opinion. The 
lesson-like way in which the child tells its story, even 
to the minutest details, is always suspicious. The 

f)roof of a previous defloration negatives the pretended 
OSS of virginity at the time of the commission of the 
deed for which the accused is being tried. In most 
cases, it is best to let the patient tell her own tale, and 
then cross-examine. An injudicious question may put 
her on her guard. 

2. Examination of the Limbs and Body of the Female for 

Bruises, etc. 

Little value is to be placed on injuries said to be 
inflicted on the person of the female, the result of a 
struggle, as these may be produced by the woman on 
herself in order to subst^tiate her story. In children, 
for obvious reasons, they do not occur. 
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3. Examination of the Linen. 

In all cases a careful examination of the body linen 
of both parties should be made. Mistakes may arise 
from — 

a. The garments being intentionally soiled with 

blood. This is not infrequently done in cases 
of false accusations. 

b. The menstrual discharge may be readily mistaken 

for that due to violence, as the two kinds of 
blood cannot be distinguished. 

c. The red juice of fruits and grease-spots have been 

mistaken for marks of blood and seminal stains 

on linen. 
The identification of blood-stains is not difficult 
when the stains occur on pieces of white linen ; but 
when, as it not infrequently happens, they have to be 
detected on the coarse, dirty, often stinking linen of 
the poor, the task becomes somewhat more difficult. 
The same may be said with regard to seminal spots. 
As a means of diagnosis in stains due to semen, the 
appearance and smell of the stains are of no assistance 
whatever. The microscope will alone give any trust- 
worthy evidence as to the nature of the stain ; and 
even here a caution must be added : for the fact is 
beyond doubt, that the semen even of a healthy 
young man varies much, and is scarcely ever twice 
aUke, so that the absence of spermatozoa is no proof 
that the spot is not seminal in its origin. 

The following are the tests used for the detection of 
semen : — 

a. Characteristic smell when the spot is moistened. 

This test is of no use, for the reasons before 
stated. 

b. Appearance when held to the light as uncertain 

as the preceding. 

c. Doubtful spots upon cotton or linen — not upon 

wooly which usually contains sulphur — are cut 
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out and moistened with a few drops of oxide 
of lead, dissolved in liquor potassse, and then 
dried at a temperature of 68° F. The stain in 
a few minutes becomes of a dirty yellow or 
sulphur-yellow colour. This change in colour 
proves that the mark is not a, seminal stain. 
This test only shows that the stain is not 
caused by albuminous compounds, which con- 
tain sulphur ; but it does not follow that there- 
fore the spot must be seminal, for marks made 
by gum, dextrine, and some other substances 
of a like nature, are not changed in colour. 
d. The Microscope. — ^This is by far the most reliable 
test, but care is required in its manipulation. 

1. The cloth must not be rubbed between 

the fingers, as the spermatozoa may be 
damaged by the. operation. 

2. The suspicious spot on the linen should 

be carefully cut out and placed in a clean 
watch glass or small porcelain vessel, and 
then moistened with a small quantity 
of distilled water. The cloth may be 
gently moved about in the water with 
a glass rod, and gentle pressure made 
so as to thoroughly wet the cloth, which 
in most cases will be accomplished in 
about a quarter of an hour. A single 
drop should now, by gentle pressure 
with the fingers, be squeezed on to a 
clean slide, and then placed under the 
microscopa 
Can a Rape be committed on a Healthy^ Vigorous 
Woman ? — ^The answer to the question will, to a great 
extent, depend on the relative strength of the conflict- 
ing parties. In any case, the medical jurist has simply 
to state, from the examination of the parties, that 
sexual intercourse has taken place, leaving the jury 
to decide whether a rape or not has been perpetrated 

E 
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A case is mentioned by Casper (uv. voL iii. p. 311), 
where a healthy, strong adult of twenty-five years old 
was violated by a single man. 

Can a Woman he mdated during Sleep f — By this is 
intended natural healthy sleep, and not that induced 
by narcotics. Under these circumstances, rape is 
scarcely possible in a virgin, though it vnay be possible 
in a woman accustomed to sexual intercourse. 

Can a Woman become pregnant by an ad of Rape f — 
The answer to this question is most decidedly in the 
affirmative. It is not necessary for a woman to ex- 
perience any sexual pleasure during connection in 
order that she may conceive. 

General Directions as to manner of making a Medico- 
Legal Examination in cases of alleged Rape. 

a. Give the female no time for preparation, but 

make your visit, and at once proceed to an 
examination. 

1. Note time of visit. 

2. Note time of alleged offence. Why % 

May prove the accused party innocent 
by an alM, 

3. Avoid leading questions. 

b. Age, strength, and condition of the health of the 

complainant. Examine the wounds asserted 
to have been inflicted, and see if they corre- 
spond with the history given of their infliction. 

c. Examine organs of generation. 

1. Any recent signs of violence — blood, 

abraded, ulcerated % 

2. Condition of hymen, and of the caruncvJce 

myrtiformes, 

3. Was the woman menstruating at the 

time ? Signs modified or obliterated by 
menstruation. 

d. Preserve any spots on linen, etc., for future 

examination. 
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e. In case of death after violence, 

1. Examine mouth for foreign bodies, etc. 

2. Fractures or bruises on the body. 

/. Examine spot where the crime is stated to have 

taken place. 
g. Examine person of the accused. 

1. Muscular development and strength. 

2. Any abrasion about the penis, rupture of 

the fnenum, etc. 

3. On linen, blood-stains, seminal spots, etc. 

4. Marks on his body, scratches, etc., as 

evidence of resistance. 
N.B, — ^The lapse of a few days may be sufficient to 
remove all traces of the violence done to the parts ; and 
in most cases, days, weeks, and even months, may elapse 
before an examination is made of the alleged victim. 

Physical Signs of Bape in the Advlt and in the Child. 



In the Adult. 

1. If examined soon after the 
commission of the offence, the 
hymen of the adult virgin may 
he raptured, and the fourchette 
may he lacerated/ and the parts 
covered with hlood. 

2. Difficulty in walking, in 
passing water, and sometimes 
when|the howels are relieved. 
These signs in the adult pass 
off in a &y or two. 

3. Injuries on the person 
abused, such as scratches and 
ecchymoses, may be present as 
the result of a struggle. These 
may be self-infiicteaT 



In the Child. 

1. There may not be sufficient 
penetration to rupture the 
hymen, consequently there will 
be no hsemorrhage, but the ex- 
ternal organs will be bruised. 

2. Same as in the adult, but 
lasting for a longer time— from 
eight to fourteen days. 



3. For obvious reasons, these 
do not occur on children. 



LOSS OP vntGiNrrY. 



There is no one sign which may be considered as an 
absolute test for virginity. The presence or absence 
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of the hymen is of no probative value one Vraj or the 
other. It may be absent as the result of disease, or 
as the result of a surgical operation to allow of the 
free discharge of the menstrual flow. Its presence is 
no bar to conception ; and cases are on record where 
it has been found necessary to incise it, to allow of the 
passage of the foetus into the world. The changes in 
the breasts which proceed from impregnation do not 
occur where only defloration has taken place. The 
rugose condition of the vagina is only affected by the 
first bii-th, and not by sexual intercourse. What has 
been said of the above signs as tests for virginity may 
be said of a host of others, which from time to time 
have, with varying success, been advanced as aids to 
diagnosis. Gasper, however, considers * that where a 
forensic physician FINDS A HYMEN STILL preserved, 

EVEN ITS EDGES NOT BEING TORN, AND ALONG WITH 

IT — in young persons — ^A virgin condition or the 

BREASTS AND EXTERNAL GENITALS, HE IS THEN 
JUSTIFIED IN GIVING A POSITIVE OPINION AS TO THE 

EXISTENCE OF VIRGINITY, and vic6 versa.* 

PREGNANCY. 

It not infrequently happens that a medical man is 
called upon to make an examination of a woman for 
legal purposes, in order to decide — 
a. Existence of an alleged pregnancy, 
h. The jpossibUUy of a previous pregn4incy, 
c. As to the existence of concealed pregnancy, . 
The following are some of the reasons why preg- 
nancy may be feigned : — 

a. By a married woman, to gratify the desire of her 
husband for issue. 

b. To influence the jwry in a case of breach of promise 
of marriage as to the assessment of the damages, 

c. To extort rrumeyfrom a seducer or param/mr. 
(2. To produce a ^mriom heir to property. 
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e. By singh or married women, to stay the infliction of 
capital pmishmevd. 

Pregnancy may be concealed — 

a. In order to procwre abortion, 

b. In order to commit infanticide. 

c. In the married and tmmarried, to avoid disgrace. 
Besides the abore, other important questions may 

arise with regard to this state. 

a. Is pregnancy possible as the result of oMus in a 
st.ate of wnconsdousness f — ^There appears no reason for 
doubting the possibility of this occurrence. 

b. Ccm pregnancy occwr before the appearance of the 
catamenia? — ^That pregnancy may occur before men- 
struation is undoubted ; and it appears probable that 
the changes in the ovaries and uterus may go on at 
the regular monthly periods, and yet there be no dis- 
charge of blood from the uterus, which, as pointed 
out by Bischoff, is only a symptomatic though usual 
occurrence. Hence pregnancy is possible prior to 
menstruation. 

c. What is the earliest arid latest age at which preg- 
nancy is possible? — In our climate — England — the 
earliest age at which pregnancy may occur is between 
the thirteenth and fifteenth year. In hot climates, as 
in Bengal, mothers have been known under twelve 
years of age. The limit to child-bearing appears to be 
between the fiftieth and fifty-second year. 

d. Is it possible for a woman to become pregnant 
eight weeks after her last confinement? — ^This is un- 
doubtedly possible, but it is of rare occurrence. It is 
also probable that a woman may abort at the end of 
the time above mentioned. 

At comrrum law, in cases of disputed inheritance, the 
following may occur, and give rise to the necessity of 
medical evidence on the subject : — 

A woman who has just lost her husband, may dis- 
appoint the expectant heirs to an estate by alleging 
that she is pregnant 
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At criminal law, pregnancy may be used as a stay 
to the infliction of capital punishment. 

In the first case, a jury of matrons is impannelled by 
a writ de venire insplciendo, to decide the existence of 
pregnancy ; and if the fact is proved, to watch till 
such time as she be delivered. 

In the second case, the pregnancy must be proved, 
and also whether she be quick tuUh child, 

SIGNS OF PREGNANCY. 

The diagnosis of early pregnancy is by no means 
easy ; but to the medical jurist it is still more difficult, 
as he has to deal with cases where he can scarcely 
expect much candour. No opinion should, however, 
be given without taking into consideration the col- 
lective value of the signs, as no one sign will afford 
sufficient data on which to base an opinion. 

The following may be taken as among the most 
important signs of pregnancy, given in the usual order 
of their occurrence : — 

Uncertain Signs. 

a. Cessation of menstruation. 
h. Morning sickness. 

c. Salivation. 

d. Mammary sympathies. 

e. Enlargement of the abdomen. 
/. Quickening. 

g, Kiesteine. 

h, Jacquemier's test. 

Certain Signs, 

1. Ballottement. 

2. Uterine souffle. 

3. Pulsation of the foetal heart. 

a. Cessation of Menstruation,— The non-appearance 
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of the catamenia, though a most raluable sign, is by 
no means a conclasive one, as menstruation may be 
arrested by diseases of various kinds ; while, on the 
other hand, there are many well-recorded cases of 
women who have menstruated regularly during the 
whole period of their pregnancy. "There have been 
also cases in which the menses only occurred during 
pregntocy. In cases of concealed pregnancy, the 
woman may smear her linen with blood to imitate 
the menstrual flow. 

h. Morning Sickness. — ^Nausea, often ending in vomit- 
^^9 generally occurs soon after rising in the morning, 
and may commence almost immediately, but more 
• frequently not till the expiration of the fifth or sixth 
week after conception. It is not a reliable sign, and 
is often very irregular in its occurrence. When pre- 
sent, it varies in degree, from a feeling of nausea to the 
most violent vomiting, very distressing to the patient. 

c. Salivation, — ^The excessive secretion of the sali- 
vary glands, due to the irritation caused by pregnancy, 
was first mentioned by Hippocrates as a sign of this 
condition. ' It is to be distinguished from ptyalism 
induced by mercury, by the absence of sponginess and 
soreness of the gums, and of the peculiar foetor, and 
by the presence of pregnancy.' ^ It is oftener absent 
than present 

d. Mammary Sympathies, — ^As the breasts may en- 
large from various causes, — such, for instance, as the 
distension of the utema from hydatids ; or, as is the 
case with some women at each menstrual period, 
when the catamenia are suspended, or after they have 
ceased, — ^this is by no means a sign on which much 
reliance should be placed. The change in the colour 
of the nipple and areola, more apparent in women of 
dark complexions, is more to be relied on as a diag- 
nostic sign of pregnancy. The first observable altera- 
tion, which occurs about two months after conception, 

* Dr. Montgomery. 
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is ^ a 8ofb and moist state of the integument, which 
appears raised, and in a state of turgescence, giving 
one the idea that, if touched by the point of the 
finger, it would be found emphysematous. This state 
appears, however, to be caused by infiltration of the 
subjacent cellular tissue, which, together with its 
altered colour, gives us the idea of a part in which 
there is going forward a greater degree of vital action 
than is in operation around it; and we not unfire- 
quently find that the little glacidular follicles, or 
tubercles as they are called by Morgagni, are bedewed 
with a sec^tion sufficient to damp and colour the 
woman's dress. During the progress of the next two 
months, the changes in the areola are in general 
perfected, or nearly so; and then it presents the 
following characteristics : — A circle round the nipple, 
whose colour varies in intensity according to the 
particular complexion of the individual, being usually 
much darker in persons with black hair, dark eyes, 
and sallow skin, than in those of fair hair, light- 
coloured eyes, and delicate complexion. The extent 
of the circle varies in diameter from an inch to an 
inch and a half, and increases in most persons as 
pregnancy advances, as does also the depth of colour. 
In the centre of the coloured circle, the nipple is 
observed partaking of the altered colour of the part, 
and appearing tinged and prominent ; while the sur- 
face of the areola, especially that part which lies more 
immediately around the base of the nipple, is studded 
over, and rendered unequal by the prominence of the 
glacidular follicles, which, varying in number from 
twelve to twenty, project from the sixteenth to the 
eighth of an inch. And, lastly, the integument cover- 
ing the part appears turgescent, softer and more 
moist than that which surrounds it ; while on both 
there are to be observed at this period, especially in 
women of dark hair and eyes, numerous round spots 
or small mottled patches of a whitish colour, scattered 
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oyer the outer part of the areola, and for about an 
inch or more all around, presenting an appearance as 
if the colour had been discharged by a shower of 
drops falling on the part/* The value of the above 
changes in the nipple and areola as a diagnostic sign 
of pregnancy is greatly lessened by a previous preg- 
nancy. It should also be remembered that milk 
may occur in the breasts of women who are not 
pregnant. 

e. JEnlargemerU of the Abdomen. — ^For the first four 
months of pregnancy the entire uterus is contained in 
the cavity of the pelvis ; it then gradually rises, so 
that at about the fifth month it is midway between 
the pubes and umbilicus, which latter it reaches at the 
end of the sixth month; during the seventh month it 
may be felt haK-way between the umbilicus and ensi- 
form cartilage ; at the end of the eighth month it is 
level with the cartilage, now quite filling the abdomen. 

Still increasing in size during the ninth month, it 
does not ascend higher, the abdominal walls yielding 
to its increased weight, allowing it to fall somewhat 
forward. 

The cervix uteri in the latter months of pregnancy 
presents the following characteristics : — 

At the sixth month it loses one-fourth of its length ; 
at the seventh it is only half of its original length ; at 
the eighth it loses another quarter ; and at the ninth 
the neck is entirely obliterated. This shortening is 
more apparent than real. 

/. Quickening, — The period at which quickening 
occurs varies from the fourth to the fifth month ; and 
the term is understood to imply the first perception 
of the movements of the foetus experienced by the 
mother. Nervous women, anxious to have children, 
sometimes complain of sensations which they ascribe 
to quickening, pregnancy being absent. Pregnancy 
may occur without quickening. 

^ Dr. Montgomery. 
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g. Kieskine. — ^This is no test of pregnancy, as it 
may be found in women not pregnant. 

h. Jacquemiej's Test. — A violet or port-wine colour 
of the vagina and inner surface of the vulva, due to 
venous congestion of the parts from pressure of the 
gravid uterus. 

This ends the account of those signs of pregnancy 
which are least to be reUed on in forming a diagnosis, 
and which are only useful when taken in the aggre- 
gate. 

1. BaJloUement, — ^This test of pregnancy is applied 
by causing the patient to stand upright ; the finger 
of the right hand is then passed into the vagina and 
placed on the mouth of the womb, the other hand 
being placed lightly over the abdomen in order to steady 
the uterine tumour. If the finger be now jerked up- 
ward against the head of the child, it will be felt to 
float upward in the liquor amnii, and then by its own 
weight gradually to return to its former position. 
Tumours in the uterus, attached to its walls by a 
pedicle, may give tlie same sensation. Scanty supply 
of liquor amnii, or mal-position of the chUd, may 
sometimes prevent the adoption of the test. 

2. Uterine Souffle. — Under this head are included 
the placental bruit, and the pulsations of the umbilical 
cord. 

3. Pulsation of the Foetal Hea/rt. — ^The sounds of the 
foetal heart were first noticed by Mayar in 1818, and 
those of the placenta, or placental souffle^ by Kergaradec 
in 1822. 

The sound of the foetal heart is composed of a rapid 
succession of short, regular double pulsations, differing 
from that of the adult heart in rhythm and frequency. 
It can be heard more or less over the whole of the ab- 
domen about the middle of the fourth month, and is not 
unlike the muffled ticking of a watch. In frequency 
it varies from 90 to 180. The auscultator should be 
careful not to hang his head down, or he may be apt to 
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mistake the throbbing of his own arteries for sounds 
communicated from the patient. 

The medical jurist must be prepared for the follow- 
ing among many other questions which will come 
under his notice : — * An unmarried woman with 
abdominal enlargement has been wrongfully accused 
of being pregnant. Enumerate the various conditions 
which produce abdominal enlargement, and eive the 
diagnosis of them.' ^ Pregnancy may be simulated by 
ascites, by fibrous tumours of the uterus, by ovarian 
dropsy, and by enlargement of the uterus from reten- 
tion of the catamenia due to an imperforate hymen, 
and lastly, from the singular disease about to be de- 
scribed below. The breasts may also become affected 
by uterine tumours. 

Diagnosis. 

Dropsy. — ^Use of the stethoscope, examination of 
the breasts, and urine for albumen. 

Fibrous Tumou/rs, — ^Absence of foetal movements and 
other signs of pregnancy. 

Ovarian Dropsy, — ^Tumour on one side of the abdo- 
men; breasts unaffected, and auscultation giving 
negative results. 

Retention of the Catamenia. — On examination, the 
hymen found perfect and bulging. This condition 
cured by a crucial incision. 

PSEUDO-PREGNANCY. 

In the examination of cases of alleged pregnancy, 
the medical jurist should bear in mind the possibility 
of enlargement of the uterus and abdomen from the 
presence of tumours. The probable occurrence of 
psetido-pregnancy should also be considered. Tumours 
md pseudo-pre^cy may occur in the married and 

* See the author's Collection of Medical and Surgical Quea- 
Uona, published 1871. London. 
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unmarried ; and as the latter is not infrequently 
accompanied with many of the signs and s3rmptoms of 
pregnancy, an early diagnosis is of the utmost im- 
portance. 

The diagnosis will consist in — 
a. Careful examination of all the symptoms present, 
when in most cases a break in their order of 
sequence may be observed, or certain signs 
may be added which do not occur in true 
pregnancy. 
h. Presence or absence of the hjrmen. 

c. Condition and appearance of the os uteri (see p. 73). 

d. If the patient be placed well under the influence 

of chloroform, the tumour, if the result of 
pseudo-pregnancy, will subside, gradually re- 
turning as the effects of the anaesthetic pass 
off. Whilst the patient is under the influence 
of the anaesthetic, the hand may be pressed on 
the abdomen at each exspiration, and there 
retained, the pressure being continued during 
the inspirations. 
It is stated that liston once cut into a woman for 

a phantom tumour, and declared that he had never 

seen more healthy bowels in his life. 

DELIVERY. 

« 

This subject is best discussed under three heads : — 

A. Signs of recent Delivery in the Living, 

B. Signs of recent Delivery in the Dead. 

C. Signs of previous Delivery, 

A. Signs of recent Delivery in the Living. 

a. Transitory signs of delivery. 

b. Persistent signs of delivery. 

a. Transitory Signs of Delivery, 

1. Oenerdl Indispositum. — The face is, pale or 
flushed ; the eyes sunken and surrounded by a dark 
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areola ; there is considerable debility, and a tendency 
to faint j the skin is warm and moist, and the pulse 
quick It must be borne in mind, that a woman who 
is anxious to conceal her recent delivery may, by an 
effort of the will, to a great extent hide her real 
condition. 

2. The Breasts, — ^The breasts feel firm and * knotty,' 
and on pressure yield a small quantity of colostrum or 
milk, which may be distinguished by the aid of the 
microscope. 

3. The Abdomen. — ^The skin of the belly shows 
signs of recent distension : it is relaxed, and more or 
less thrown into folds, the lower part marked by 
irregular broken streaks of lighter-coloured skin. 

4. The Lochia, or 'the Clearmngs.' — ^This consists in 
a discharge from the uterus, which, for the first three 
or four days after delivery, is more or less bloody. 
During the succeeding four or five days it acquires a 
dirty-greenish colour — * green waters,' with a peculiar 
sour, rancid odour. In a few days this is succeeded 
by a yellowish milky mucous discharge, which may 
continue for four or five weeks. 

5. Uxtemal Farts of GeneratiorL — The labia and 
vagina bear distinct marks of injury and distension. 

6. The Uterus, — ^The uterus is enlarged, and may be 
felt by the hand for two or three days after delivery 
as a round ball, just above the pubis. The orifice of 
the uterus, if examined a few hours after delivery, 
appears as a continuation of the vagina. This con- 
dition completely disappears in about a week after 
delivery. 

7. After-Pains. — ^These are of no use in a diagnostic 
point of view, as we have no means of testing their 
presence or absence. 

6. Persistent Signs of Delivery. 

1. Entire obliteration of the hymen. This is no 
proof of actual delivery. 
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2. Destruction of the fourchette. 

3. The vagina dilated, and free from rugae. 

4. Dark colour of the areola round the nipples. 

5. Skin of the Abdomen. — ^Due to the great disten- 
sion of the abdomen, the shin in places appears 
streaked with sUvery lines varying in breadth. The 
same appearance may be produced by dropsy, or the 
prolonged distension of the abdominal walls, the 
result of other causes. Attention to the other signs 
present will assist the diagnosis. 

B. Signs of recent Delivery in the Dead, 

Should the woman die immediately after delivery, 
the external parts will present the same appearance 
as just described in the living. On opening the ab- 
domen, the uterus will be found flat and flabby, 
between nine and twelre inches long, and with the 
OS uteri wide open. The cavity of the uterus may 
contain large bloody coagula, and its inner surface is 
lined by the decidua. The attachment of the placenta 
is easily detected by its dark colour, and by the semi- 
lunar openings of the arteries and veins on the surface 
of the uterus. 

Of course, all the appearances just described will be 
greatly modified by the time that has elapsed between 
delivery and death. 

Table showing the Size of the Uterus at different periods 

after Delivery. 

Two to three days. — ^About seven inches long and 
four wide. 

Seven days. — ^Between five and six inches long and 
two wide. 

Fourteen days. — ^From four to five inches long and 
one and a half wide. 

Ttoenty-eight days. — ^Normal size. 
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C. Signs of a previous Delivery. 

a, Marks on the abdomen, consisting in shining 
silvery lines, due to the distension of the skin. These 
may result &om distension other than that the result 
of pregnancy — ^tumours, dropsy, etc 

5. Marks similar to those on the abdomen appear 
on the breasts. These, in conjunction with the above, 
are important. 

c. Peculiar jagged condition of the os uteri felt by the 
finger. This condition may be the result of disease. 

S. Marks of rupture of the fourchette or perineum. 

e. Dark colour of the areola round the nipples. 

/. Negative evidence from absence of any of the 
above. 



F(ETICIDE, OR CRIMINAL ABORTION. 

Statute 24 & 25 Vict. c. 100, s. 5S.— Every 
wonmny being with child, who, with intent to procure 
her own miscarriage, shall wnlawfvUy administer to her- 
self cmy poison or other noxums thvng^ or shall unlawfully 
use any instrument^ or other means whatsoever, with the 
like interU, and whosoever, with irUent to procure the mis- 
carriage of any woman, whether she be or be not with 
chMy shall unlawfully administer to her, or cause to be 
taken, by her, any poison or other noxious thing, or shall 
unlawfully use any instrument, or other means whatsoever, 
with the like intent, shall be guilty of felony, and being 
convicted thereof shall be liable, at the discretion of the 
court, to be kept in penal servitude for life, or for any 
term not less than five years, or to be imprisoned for any 
term not exceeding two years, with or unthout hard labov/r, 
and with or without solitary confinement. 

The 59th section of the same statute also takes into 
consideration the unlawfully supplying or procuring 
any poison, or other noxious thing, or instrument, or 



80 FORENSIC MEDICINE. 

thing whatsoever for a woman, for the purpose of in- 
ducing abortion. The person so doing shall be guilty 
of a misdemeanour, and be kept in penal servitude 
for a term of five years, or to be imprisoned for any 
term not exceeding two years with or without hard 
labouj:. 

It will be seen from the passages above quoted that 
there is no distinction between a woman quick or not 
quick with child. * The offence is, to procure the mis- 
carriage of any tpoman^ whether she be or be not wUh child* 

The term ahortion is understood in medicine to mean 
the expulsion of the contents of the foecundated uterus 
before the sixth month of pregnancy, that is, before 
the child is considered viable. After this period it is 
said to be a premature labour. In law, however, no 
distinction is made, and the expulsion of the contents 
of the uterus at any period before the full time of 
pregnancy is considered an abortion ; in popular lan- 
guage, a miscarriage. 

Abortion, when not produced by criminal means, 
generally occurs at or a little before the third month 
of utero-gestation, and then usually in first pregnancies, 
or during the latter part of the period of child-bearing. 
It is also more frequent among the rich than among 
the poor. 

Of the two thousand cases of pregnant women 
examined by Dr. Whitehead of Manchester, the sum 
of whose pregnancies was 8681, or 4*38 for each, rather 
less than 1 in 7 had aborted. 

When abortion is criminally induced, it generally 
takes place between thefau/rth and fifth month, that is, 
about the time the woman becomes certain of her 
condition. 

The causes of abortion are — 

A. Maternal — belonging to the mother. 

B. FcETAL — ^belonging to the ovuna. 

C. Violent. 

a. Mechanical; b. Medicinal. 
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A. Maternal. 

Among the maternal causes may be mentioned 
excessive lactation; any irritation of the rectum or 
bladder ; loss of blood, which, by increasing the amount 
of carbonic acid in the blood, acts as an excitant to 
the spinal cord. Certain states of the system conduce 
to abortion — albumenuria, syphiHs, certain fevers, 
scarlet, small-pox, etc. Abortion may become habitual 
in some women. Great joy or sudden sorrow have not 
infrequently been the cause of abortion. The tendency 
to abortion is greatest at the menstrual periods, that 
is, at the time when, had not the woman become 
pregnant, menstruation would have taken place. 
Slight causes acting at these times are very liable to 
produce abortion. 

B. FCETAL. 

Death of the ovum, or a diseased condition of its 
uterine coverings, or of the placenta, probably of an 
inflammatory nature. 

C. Violent. 

a. Mechanical, — Under this head may be mentioned 
the passage of certain instruments into the cavity of 
the womb ; the rupture by violence of the membranes 
which surround the fcetus. In some cases it is by no 
means easy to procure abortion, and women have been 
known to undergo a considerable amount of violence 
without abortion taking place. In some women, on 
the other hand, however, the slightest violence — such, 
for instance, as slipping from a step or low chair — will 
cause them to abort. 

6. Medicinal, — Certain drugs, among which may be 
mentioned ergot, savin, pennyroyal, and a host of 
others, have been used for the induction of abortion, 

F 
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It is scarcely necessary to mention each drag indivi- 
dually, but it must be remembered ' that there is noi 
one single internal medicament of which it can be con- 
sistently with experience asserted, that even when an 
abortion has followed its use, it must have produced 
this abortion, and that cause and effect are in such a 
case in direct and necessary connection.' All the so- 
called abortives are most uncertain in their action, and 
their use is attended with considerable risk to the 
woman. Be this as it may, they are more frequently 
used to induce abortion than mechanical procedure, 
from the fact that the latter requires some amount of 
anatomical knowledge and manipulative skill 

A medical man may be required to 

a. Examine into the Natv/re and Cha/rader of the 

Substances cabled from the Womb, 
h. Examine the Female supposed to have aborted, 
a. The substances expelled from the womb often 
become the subject of judicial inquiry, and the medical 
man may be required to give his opinion as to their 
probable nature. 
The questions may be asked — 

1. Is it a foetus ? 

2. Is it a mole 1 If so. Is a mole also a foetus ? 

3. Is it merely the coats of the uterus, and 

unconnected with pregnancy ? 

1. Is U a Fcdusf—Th!^ development of the foetus 
is given, page 94. 

2. Is it a Mole f — ^This question gives rise to another, 
Is a mole a foetus 1 To this the answer must be in the 
affirmative. Moles vary in character, and have been 
described by obstetrical writers under the following 
heads : — Hydatiginous, Cameous, and Fatty Moles. 

3. Is it merely the Coats of the Uterus, and unconnected 
with Pregnaruyy f — Fleshy masses may be expelled from 
the womb, which may not be the result of sexual inter- 
course. The examination of the woman will help in 
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the formation of the diagnosis. The absence of the 
signs of defloration or of recent delivery will be in 
her favour. 

b, EocamincUion of the Woman stated to have aborted, — 
It is by no means easy to answer the question whether 
an alleged abortion has really taken place or not. The 
signs of recent delivery are in most cases absent, for 
the woman can better hide her condition during the 
early than during the latter months of utero-gestation; 
consequently suspicion may not have been aroused 
against her for some weeks or months after the event. 
The history of the case, with other attendant circum- 
stances, — ^milk in the breasts, change in the colour of 
the areola round the nipples, absence of the hymen, 
transverse condition of the os uteri in contradistinction 
to its circular form after delivery, etc. etc., — ^will in 
most cases assist in forming a correct diagnosis. 

CRIMINAL ABORTION. 

Recapvtvlation. 

In mediciney abortion occurs before the sixth month 
of pregnancy, premature labour after that period. 

In law, abortion may take place any time before the 
full period of utero-gestation. 

Abortion rruiy be dm to — 

a. Natural or unavoidable causes. 

b. Violence, with criminal intent. 
a. Natwrat or Unavoidable Causes, 

1. Maternal 

2. FoBtal. 

6. Violence, tmth Criminal Intent. 

1. Mechanical. 

2. Medicinal 
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INFANTICIDE. 

Synopsis, 

a. Not regarded as a specific crime. 

b. To be tried by the same rules of evidence as 
apply to murder. 

c. The law presumes that every child is bom dead, 
till proof to the contrary is given. 

d. Onus of proving live birth devolves on the 
prosecution. 

e. The body need not be found, in order to obtain 
conviction of the suspected party. 

/. In absence of proof of infanticide, the woman 
may be tried for concecUmerU of Mrth, that is, disposing 
secretly of the body, whether the child be bom dead 
or alive. 

g. In Scotland, a woman may be tried for conceal- 
ment of pregnancy when the child is dead or amissing, 
if she does not call for or make use of help or assist- 
ance in the birth ; but the case is quashed if a live 
child be produced. 

Legal Definition, — ^According to the present state of 
English law, infanticide — ^murder of a new-born child — 
is not regarded as a specific crime, but is treated and 
tried by those rules of evidence which are applicable in 
cases of felonious homicide. As far as the legal estima- 
tion of the crime is concerned, it matters not whether 
the child has been killed immediately on its entrance 
into the world or a few days afterwards. The law 
also, on the score of humanity, presumes that every 
child is bom dead, until direct evidence to the con- 
trary, from medical or other sources, is given. The 
onus of the proof of live birth, therefore, devolves on 
the prosecution. The discovery of the body of the 
child is not necessary to conviction. In most cases 
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of alleged infanticide tried in England, juries appear 
more inclined to fall back on the minor offence, 
concealment of birth, than to convict of the capital 
offence. 

In Scotland, concealment of pregnancy is a statutory 
crime, chargeable when the child bom is found dead 
or amissing, and there is no proof of its having been 
murdered. Pregnancy up to a period when a child 
might be bom alive must be proved. If the accused 
can bring forward a witness to whom she communi- 
cated her pregnancy, or called for assistance at the 
birth, or (it is believed) can prove that the child was 
bom dead, she is entitled to an acquittal The punish- 
ment is imprisonment not exceeding two years.^ 

Definition of the Term * Live BirthJ — *The entire 
delivery of a child.' There must be an independent 
circulation in the child before it can be accounted 
alive {B, v. Enoch). But the fact of the child being 
still con^ected with the mother by the umbilical cord 
will not prevent the killing from being murder (B. 
V. BeeveSf 9 C. and P. 26). To kill a child in its 
mother's womb is no murder, because the person 
killed must be ^ a reasonable creature in being, and 
under the king's peace.' But if the child be injured 
in the womb, and be then bom alive, and then die as 
a result of such injuries, it may be murder in the 
person who inflicted them. 

A distinction must be drawn between medical or 
physiological life and legal life, A child may have 
breathed, as it not infrequently does, before it is com- 
pletely bom into the world; and this might, in a 
medicial point of view, be considered as a hve child, 
but it is not one legally. The entire delivery of the 
child is necessary in law; and 'it must also be 
proved that the entire child has actually been bom 
into the world in a living state, and the fact of its 
having breathed is not a conclusive proof thereo£' 

1 Burton's Scotch Law, 
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Signs of Live Birth prior to and independent of 

Bespiration, 

a. Negative. — Signs of intra-uterine death ; Putre- 
faction. 

h. Positive. — ^Injuries to the child showing that it 
must have been bom alive. 

a, Negative. — IntrordUerme Putrefaction. — ^This con- 
dition differs in some ^markable points from putre- 
faction in air. 

The body is extremely flaccid and flattened, the 
bones of the cranium moving easily on one another* 
The skin of the hands and other parts of the body 
bear the evidence of prolonged soaking in fluid. In 
parts, the skin is whitish, or of a reddish brown or 
coppery red colour, without any trace of green, which 
is always present when putrefaction takes place in the 
air. The cuticle may be raised in ^blisters, and be 
easily detached from the true skin. The denuded 
patches are moist and greasy, and exude a stinking 
reddish-coloured serous fluid. The face is flattened, 
and the features distorted. Should, however, the 
child be exposed to the air, it may soon acquire the 
appearances proper to putrefaction in that medium. 

b. Positive, — Evidence that injuries found on the 
body could not have been inflicted during birth, or 
accidentally after birth. On this subject it is scarcely 
possible to give an opinion one way or the other. 

APPEARANCES SHOWING THAT A NEW-BORN CHILD 

HAS BREATHED. 

1. JFalls of the Chest. — ' The vaulting of the thorax 
is of not the slightest diagnostic valua' Casper 
quotes from Elsasser the following remarks : ' It is 
irrefutable that the variations in the circumference 
of the thorax (and, of course, in its diameters) are 
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SO considerable, that no certain normal mean for a 
thorax that has breathed, and for one that has not 
breathed, can be laid down. In most cases, the 
measurements of the thorax are incapable of deter- 
mining whether the lungs contain air or not. The 
reason for these variations is, without doubt, to be 
referred to the congenital differences in the volume of 
the osseous thorax : partly, also, to the thickness of 
the soft parts, particu&y^of the subcutaneous fat and 
the thoracic muscles ; partly, also, in the di£ferences in 
the degree and amount of the dilatation of the thorax 
by respiration, with which the distension of the lungs 
also corresponds,' etc. 

2. Dvaphragm, — ^The position of the diaphragm may 
be considered as a good diagnostic sign ; for it is found 
that, in children bom dead, the highest point of the 
concavity is between the fourth and fifth ribs, whereas 
in those bom aUve it is between the fifth and sixth. 
The position of the diaphragm may be affected by the 
gases produced during putrefaction, and also in children 
who have breathed, from distension of the stomach and 
intestines with gas. 

3. Lungs. 

a. Size, — In the foetus, prior to respiration, the 
lungs do not fill the cavity of the chest, and the left 
lung is never found even partially covering the heart. 

After respiration they fill the thorax more or less 
completely, the amount of distension depending, of 
course, upon the completeness of the respiratory acts 
on the part of the chUd. 

6. Considence. — ^Before respiration has taken place, 
the lungs feel firm, compact, and resistent, and are of 
the consistency of Hver. 

After respiration they are spongy, crepitant, and 
yielding when pressed between the fingers. These 
signs of respiration are more or less modified by 
disease, and the atelectasis pidmonum of Jorg, jun. 

Casper denies the existence of atelectasis pdmomtm 
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as a distinct disease of newly-born children, and con- 
siders that ' it is nothing else than the original foetal 
condition, from which it differs in no anatomical 
respect.' It is simply the result of the child dying 
from some cause before respiration has had time to 
become fully established, and has possibly been con- 
founded with hepatizatioiL^ 

c. Colour, — The colour of the foetal lungs is * exceed- 
ingly various,' and it is by no means easy to convey the 
idea of colour by words. Speaking in general terms, 
the lungs of children who have not breathed are of a 
reddish-brown liver colour, this colour changing to a 
brighter red at their margins. In children who have 
breathed, the lungs are of a slaty-blue colour, more 
or less mottled with circumscribed red patches. This 
circumscribed mottling is never found in perfectly 
foetal lungs. When the lungs are inflated artificially, 
they swell up and present an uniform cinnabar-red 
colour, destitute of insular marbling. The insular 
marbling of the lungs is characteristic of lungs that 
have breathed. 

d. Buoyancy in Waier, — ^Lungs which have respired 
float in water. But the objection may be raised that 
lungs that have not respired may yet float from — 

a. The result of artificial respiration. 
h. The result of putrefaction. 
The value of these objections will be discussed in 
the following pages. 

Hydrostatic Lung Test (Docimasia pilmonuni 

hydrostatica). 

The value of this test is founded on the supposition 
that a lung in which respiration has taken place will 
float if placed in water, and that when this has not 
occurred it wiU sink. Admitting that a lung floats 

^ For a fall discussion on this subject, see Casper, vol. iii. p. 
54 et seq., Syd. Trans. 
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as a result of respiration, it has been objected that 
this is no proof of live birth, for respiration may take 
place in — 

a. The womb. 

h. The maternal passages. 

c. Cases when the head protrudes, the body not 
yet being bom. 

With regard to the two first objections, it will be 
sufficient to say that, in all the cases of so-called intra- 
uterine respiration, the respiratory acts have occurred 
in difficult or instrumental labours, where it is justi- 
fiable to suppose that, in the endeayour to remove the 
child, a certain amount of air may have been unavoid- 
ably admitted into the maternal passages. But the 
cases with which the medical jurist has to deal cannot 
be classed with these, for in all those brought under 
his notice delivery has been more or less rapid and 
unassisted. / 

To the last objection the same reply may be given, 
that rapid delivery in doubtful cases must be con- 
sidered as the rule, and that the time which elapses 
between the birth of the head of the child and its 
complete delivery is so short as not to lead to any 
great error in diagnosis. 

N.B. — Any pressure exerted on the umbiUcal cord 
daring the ^ioLs of deUveiy gives rise to respiratoiy 
acts on the part of the foetus. The presence of what 
Casper calls petechial ecchymoses beneath the pleurse, 
upon the aorta, and even on the heart, is a proof that 
attempts at respiration have been made. These pete- 
chial ecchymoses are sometimes found on the sam'e 
parts in the drowned. 

What is the Hydrostatic Test? how is it performed? And 
what are the Objections to its use? 

Ad this test was first used, it consisted in placing 
the lungs, with or without the heart, into water, and 
then noting whether they sank or floated. To this 
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rough test pressure is now added, the lung, or portions 
of it» is greatly compressed in a linen cloth, and then 
thrown into water as before. If the lungs thus com- 
pressed float, respiration is held to have taken place ; 
should they sink, the contrary is presumed. 

1 . Try if lungs will float, the heart attached to them. 

2. If they will float without the heart. 

3. Try tf portions will float, with or without 
pressure. 

The following are the objections to this test : — 

1. The lungs may sink as a result of disease. 

2. Bespiration, even in healthy lungs, may be so 
imperfect that they may sink. 

3. • Emphysema pulmonum neonatorum. 

4. Putrefaction. 

5. Artificial inflation. 

1. That in consequence of disease the entire lungs 
or portions of them may sink, and yet respiration had 
taken place. Disease of the lung may occur previously 
to birth or soon afterwards, but it is scarcely probable 
that the disease should attack every portion of the 
lung. Parts, doubtless, small in proportion to the 
diseased part, may yet have been sufficiently inflated 
to float. The presence of disease is also not difficult 
of detection. 

2. That respiration, even in healthy lungs, may be 
so imperfect that they may sink. This objection can 
scarcely be considered valid against the general appli- 
cation of the test, for in these cases there is no 
known test by which respiration or its absence can 
be determined. They are therefore out of the pale 
of the test, as they are out of every other mode of 
investigation. 

3. Emphysema puJmamim neonatorum. — ^Emphysema 
is genersdly the result of excessive dilatation of the air 
ceUs of the lung, nipture of their cell walls, and in- 
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filtration of the intra-lobular areola tissue. This con* 
dition may be brought about by — 

a, Eespiration. b. Inflation. 

The fact of the matter is simply this, that the so-called 
emphysema jndmonmn neonatorum^ or emphysema of 
new -bom children, is nothing more or less than 
incipient putrefaction, induced by certain unascer- 
tained conditions. Casper sums up his conclusions 
on this subject in the following words : ' That not one 
single well-observed and incontestable case of emphysem^a 
developing itself spontaneously within the lungs of a foetus, 
bom without a/rtificial assidance, is Jcnouun, and it is not 
therefore permissible in forensic practice to ascribe the 
buoyancy of the Iwngs of new-bom children brought forth 
in secrecy, and unthmt artificial assiskmce, to this cause.* 

4. Putrefaction, — It must be admitted as proved 
that the lungs of new -bom children in a state of 
decomposition will float in water. But this admis- 
sion does not render the test valueless, for it must be 
remembered that — 

a. The lungs are among those organs which putrefy 
late. 

6. Negative evidence may be obtained if the lungs 
in a highly putrescent body sink in water. The ten* 
dency of putrefaction, as above stated, is to cause 
them to float. . 

5. Inflation. — In the first place, it is to be remarked 
that to inflate the lungs is by no means an easy task. 
Elsasser states, Hhat in forty-five experiments per- 
formed on children bom dead, without opening tiieir 
thorax and abdomen, only one was attended with 
complete success, thirty-four with partial success, and 
ten with none whatever ; and it must also be remem- 
bered that these experiments were conducted without 
disturbance, and with the greatest care.' In the cases 
that come before the medical expert, the question 
naturally arises. Who would inflate the lungs ] Surely 
not the mother, who would be only too glad that the 
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child was dead, and who would be in no hurry to 
resuscitate it. If not the mother, who else 1 

The following points may be noticed on this subject : 
a. Known difficulty in inflating the lungs. 
I, Absence on the part of the mother of any pre- 
paration to save the life of her child. 

c. Presence of air in the stomach and intestines, the 
result of attempted inflation. 

d. Bright cinnabar-red colour of the lungs, without 
trace of mottling. 

«. Absence of frothy blood when the lungs are cut 
into. 

/. *When, therefore, we observe the following 
phenomena, a sound of crepitation, without any 
escape of blood-froth on incision, laceration of the 
pulmonary cells with hyperseria, bright cinnabar-red 
colour of the lungs wUhmt any marbling, and perhaps 
air in the (artificially inflated) stomach and intestines, 
we may with certainty conclude that the lungs have 
been artificially inflated.* 

The objections just mentioned apply to the hydro- 
static test, as originally employed. It will now be 
necessary to notice those against the same test when 
modified by pressure. These are two in number : — 

a. That no amount of pressure, short of entirely 
destroying the lung tissue, can expel the air from a 
lung that has been inflated, or from one in which 
respiration has taken place. 

b. Pressure is therefore no test of natural respira- 
tion, or of artificial inflation. 

In answer to the above, it will be only necessary to 
refer to what has been already said with regard to 
the difficulty of inflation, and the more probable event 
of the condition of the lungs being the result of re- 
spiration. 

Casper thus sums up the result of his views with 
regard to the probative value of the Docimasia Pul- 
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monaris : ' That a cliild has certainlj lived during and 
after its birth— 

* 1. When the diaphragm stands between the fifth 
and sixth ribs ; 

* 2. When the lungs more or less completely occupy 
the thorax, or at least do not require to be sought for 
by artificial separation of the walls when cut through ; 

' 3. When the ground colour of the lungs is broken 
by insular marblings ; 

*4. When the lungs are found by careful experi- 
ment to be capable of floating ; 

* 5. When a bloody froth flows from the cut sur- 
face of the lung on slight pressure.' 

The lung test is unnecessary, when — 

a. The umbilical cord has dropped ofl*, and cicatri- 
zation has followed. 

b. Where food is found in the stomach. 

c. Where there are evident signs of putrefaction in 
utero. 

d. Also in the case of the birth of monsters, or 
where, from congenital malformation, the possibility 
of live birth is excluded. 

Besides the hydrostatic test, the following have 
been proposed, and may be dismissed in a few 
words : — 

Phacquets Test, — ^This test is based on the relative 
weight of the lungs, before and after respiration, to 
that of the entire body of the child. The variations 
found in practice between the relative weights render 
the test worse than useless. 

Absolvie Weight of the Lwags, — ^This test consists in 
a comparison of the weight of the lungs before and 
after respiration. like the last, it is unworthy of 
confidence. 
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Table showing Signs of Maturity of Child at Biaih. 

As regards — 

a. Average Length of Body — 

Nineteen inches. 
5. Average Weight of Body — 

About seven pounds. 

c. Eyes — ■ 

The pupillary membrane is not found in the 
mature child. 

d. Navel — 

Said to be exactly midway between the pubis 
and the ensiform cartilage. 

e. External Genitals — 

Testicles found in the scrotum, and the labia 
majora cover the vagina and clitoris. 
/. Os Femoris — 

Ossification of the inferior femoral epiphysis. 
The osseous nucleus measures from three- 
quarters to three lines in diameter. 
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CAUSE OF DEATH TO THE FOETUS. 

Deaih may he dm to — 

a. Immaturity on the part of the foetus. 

6. Complications occurring during or immedi- 
ately after birth. 

c. Congenital disease in one or more of the 
foetal organs. 

a. Immaiunty on the part of the Fostus, — ^From some 
cause or other, the child may die immediately after 
birth, in spitie of every attempt to save it. In many 
of these cases no disease adequate to account for death 
can be detected. 

b. Complications occfwrring dming or immediately after 
Birth. 

1. Unavoidable or inherent in the process of 

parturition. 

2. Induced with criminal intent. 

1. Unavoidable or Inherent in the Process of Pa/rtwri- 
tion, — ^The immediate cause of death may be either 
maternal or foetaL In the former, the presence of 
tumours in the pelvic passages,-or disease of the bones, 
causing a narrowing of the canal, may lead to fatal 
compression of the head of the child. In the latter, 
pressure on the umbilical cord &om mal-position of 
the child during labour, or an abnormal increase in 
the size of the head, may cause death. There is also 
a greater mortaHty both during and after delivery 
among male than female children. The child may be 
also accidentally suffocated in the faeces of the mother, 
or in a fold of her dress ; or it may be bom while the 
woman is straining at stool, and be drowned in the 
contents of the pan. The writer once met with a case 
of accidental death of a child from suffocation in the 
drawers of the mother, who persisted, from motives 
of delicacy (1), in wearing during her confinement these 
articles of dress. Death may also result from strangu- 
lation, occasioned by the pressure of the funis round 
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the child's neck. Lastly, death may ensae from falls 
on the floor in cases of sudden and quick labours, 
especially if the woman be in the erect posture at the 
time of delivery. 

2. IndtLced with Criminal hdent. — Was the death 
due to violence 1 The answer to this question is by 
no means easy. In all doubtful cases, the attendant 
circumstances must be taken into consideration. 
The presence of respiration more or less complete is 
strongly presumptive against the death being the 
result of accident. Foreign bodies found in the 
mouth and fauces is also corroborative of death by 
violence. The same may be said of strangulation and 
of injuries to the head. Strangulation may be pro- 
duced by the constriction of the umbilical cord round 
the neck, and for this reason marks round the child's 
neck cannot always be ascribed to intentional violence. 
With regard to marks round the neck of a new-bom 
child, Casper remarks that it is possible ' to mistake 
the folds of the sJdn, jproduced by the mmeTtients of the 
head, and which remain strongly marked in the solidified 
fat, and are very prominent, particularly in short 
necks, for the marks of the cord.' The ma/rk left by 
the funis is broad, corresponds with the breadth of 
the cord, runs without interruption round the neck, 
and is everywhere quite soft, and never excoriated. 
Ecchymoses may be present irregularly, following the 
line made by the cord. On the other hand, 'a 
mummified, parchment-like, unecchymosed depression, 
points in every case to strangulation by a hard rough 
body.' Death sometimes ascribed to strangulation is 
probably death the result of suffocation, and haptpens 
thus : any pressure exerted on the cord gives rise to 
respiratory attempts on the part of the child, the 
blood from the placenta is cut off, and the child dies 
suffocated. 

Fractures of the skull may happen — 

a. In the Womb, — ^The parturient female may fall 
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from a considerable height, and thus cause injury to 
her child. These cases are of no judicial importance. 

b, Dwring Lahawr, — ^Fracture of the cranial bones 
during labour generally occurs in difficult and pro- 
tracted labours, which, from this very cause, seldom . 
become the subject of judicial inquiry. In some cases 
the defective ossification of the bones of the skull 
may give rise to fractures, which may lead to dangerous 
mistakes. This deficiency in the process of ossifica- 
tion is thus described by Casper : * If the bone in 
question is held up to the light, this is seen to shine 
through the opening, which is closed only by the 
pericranium. When the periosteal membrane is re- 
moved, the deficiency in the ossification is seen in 
form of a round or irregularly circular opening, not 
often more than three Hues in diameter, though 
frequently less ; its edges are irregular and serrated : 
these edges are never de^essed, as is the case in fradv/res; 
and neither they nor the parts in their neighbourhood 
are ever observed to be ecchymosed.' The child in 
these cases may breathe for a short time, and then die 
without any apparent cause. 

c. By Falls, — It is beyond doubt possible for a child 
to be born so precipitately as to fsdl on the floor and 
be severely injured, and that even fatally. In cases 
of alleged precipitate birth, to account for injuries 
found on the child, the following points should be r^ 
membered, and will assist in forming a diagnosis :— 

1. In favour of Precipitate Birth and Accidental In- 
jury, 

a. Rupture of the umbilical cord. 

b. Placenta not detached from the child. 

c. Fracture of the parietal bones ; the frac- 

ture radiating into the frontal and 
squamous portion of the temporal bone. 

d. Imperfect ossification of the bones of the 

skuU. 

e. Absence of other injuries. 
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2. In famwr of Criminal Violence. 

a. The fact of the umbilical cord being 

divided by some sharp instrument, and 
not torn. 

b. Extensive fracture of one or more of the 

bones of the cranium. 

c. Fracture and dislocation of the neck. 

d. Presence of incised wounds and other 

evidence of violence. 

N.B. — ^In all doubtful cases a guarded opinion should 
be given, stating simply that the dissection does not 
reveal anything contrary to statement as to the cause 
of the death. 

Has the Infant Bled to Death f — ^Fatal haemorrhage 
from the cord may occur, especially if it be divided 
by a sharp instrument close to the body of the child. 
The signs of death from haemorrhage have been noticed, 
page 30. ' 

How long did the Child survive Us Birth f — ^The 
answer to this question is by no means easy, and the 
data on which \ decision cin be based are not reiy 
reliable. The following are some of the points to be 
considered in forming a diagnosis : — 

a. Changes in the skin. 

b. Changes in the umbilical cord. 

c Changes in the circulatory system. 

a. Changes in the Skin. — Exfoliation of the cuticle. 
The time at which this occurs is so variable as to be 
of little value in a medico-legal inquiry. 

b. Changes in the Umbilical Cord. — Mummification 
of the cord is not of the slightest value as a proof of 
extra-uterine life ; but the separation of the cord which 
occurs between the fourth and seventh day, especially 
when cicatrization has taken place, is a sure sign that 
the child must have lived four or five days at least. 
Two other appearances of some value may also be 
noted, namely — 

1. In fresh bodies, the appearance of a bright red 
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ring about a line in breadth, which surrounds 
the insertion of the cord, and which is fonned 
within the uterus. 

2. A similar red ring, about two lines broad, around 
the insertion of the cord, accompanied with 
* thickening J inflammcUory swelling of the portion of 
the skm affected^ and dight purulent secretion from' 
the v/mMlical ring itself ' This latter condition 
Gasper considers as affording ' irrefragable proof 
of the extra-uterine life of the MW 

c. Changes in the Circulatory System. 

1. Dvdus Arteriosus, — Arterial duct. A contracted 

condition of this duct is of no value as a proof 
that a child has survived its birth ; for the 
duct is liable to become contracted, and even 
obliterated, before the birth of the child. 

2. Ductus Fenosus. — ^Nothing certain is known as to 

the exact time when this duct closes ; the con- 
dition of the vessel is therefore of no assistance 
in determining the possibility of the child 
having survived its birth. 

3. Foramen Ovale, — ^What has been said of the pre- 

ceding may be said with regard to the foramen 

ovale. 
N,B, — ^To sum up, therefore, in the fewest words, 
any attempt at forming an opinion on the docimasia 
circulationis may result in* a fatal error on the part 
of the medical witness, as it is impossible to determine 
with any accuracy by days the period of their closure. 
As a general statement, however, the following, ac- 
cording to Berut and Orfila, is the order in which 
obliteration of the foetal vessels takes place : — 1. The 
umbilical arteries. 2. Ductus venosus. 3. Ductus 
arteriosus. 4. Foramen ovale. 

Live Birth. — ^The 'totire delivery of the child' 
has generally been considered in criminal law to con- 
stitute birth, but on this point the civil law of England 
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has not proffered a definition. Separation from the 
mother by cutting the umbilical cord does not appear 
to be necessary. In criminal cases, the entire body 
of the child must be without the body of the mother. 
But a child may be alive at birth, and yet not bom alive, 
that is, part of the body may be bom, and life, physio- 
logical Ufe, be present j but in law, the child is not 
considered as bom alive till it is free of the maternal 
passages. The inference unfortunately follows from 
this ruling, that a mother may kill her child without 
fear of punishment, if she does so before the entire 
body has slipped from her. 

The evidence of live birth in civil, is somewhat 
different to that required in criminal cases, ^e 
viability of the child is determined in Scotland by its 
crying ; in France, by its respiration ; but in England 
the pulsations of the child's heart, or any tremulous 
motion of the muscles, however slight, has been con- 
sidered as satisfactory proof of live birth. ^ 

. According to Blackstone, * crying, indeed, is the 
strongest evidence, but it is not the only evidence ; ' 
and Coke remarks, ' K it be bom alive it is sufficient, 
though it be not heard to cry, for peradventure it 
may be bom dumb.* According to the common law 
of Germany, *the live birth of a child is to be 
held proven when it has been heard to cry by wit- 
nesses of unimpeachable veracity present at its 
birth.' 

A foetus in the womb {en ventre sa mh-e) may — 

a. Have a legacy or estate made over to it. 

k A guardian assigned to it. 

That these conditions may take effect, it must 
be bom alive. 

c. Be an executor. 

To exercise this post-partttm function, the child 
must have attained the age of twenty-one. 

' See case of Fyahe or Fisher v. Palmer , in 1806. 
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INHERITANCK 

'nus subject wiU be discussed under the foUowing 
heads : — 

a. The child must be bom alive. 

I, The child must be bom during the lifetime of 
the mother. 

c. The child must be bom capable of inheriting. 

rf.' Tenancy by courtesy. 

a. The Child must he horn alwe. 
This has been discussed iu the preceding section. 

h. The Child must he horn during the lAfetime of the 

Mother. 

Death terminates the marriage contract. Would a 
child bom after the death of tne mother, and there- 
fore not during marriage, be entitled to inherit 1 

On this point Lord Coke writes : * If a woman, 
seised of lands in fee, taketh husband, and by him 
is bigge with childe, and in her travell dyeth, and the 
child is ripped out of her body alive, yet shall he not 
be tenant by the curtesie, because the child was not 
bom during the marriage, nor in the life of the wife ; 
but in the meantime her land descended.' It appears 
from this that the husband is not entitled to the life- 
rent 

c. The Child must he horn capahle of inheriting. 

Monsters cannot inherit according to law. Black- 
stone says : * A monster which hath not the shape of 
mankind hath no inheritable blood,' and cannot there- 
fore inherit ; but if * it hath human shape, it may be an 
heir.' Buffon classes monsters under three divisions — 

a. Monsters by excess of organs. 

6. Monsters by defect of organs. 

c. Monsters by alteration or wrong position of 
parts. 
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d. Tenancy by Courtesy. 

' When a man marries a woman seised of an estate 
of inheritance, and has by her issue born alive, which 
was capable of inheriting her estate ; in this case, he 
shall, on the death of his wife, hold the lands for his 
life as tenant by the courtesy of England.* 

In this case, proof of live birth, as before mentioned, 
is of the slenderest kind. 



LEGITIMACY. 



Every child bom in wedlock is presumed to have 
the husband of the woman as its father ; but this pre- 
sumption may be denied for the following reasons : — 

a. Absence or death of the reputed father. 

b. Impotence or disease in the father, preventing 
matrimonial intercourse. 

c. In the case of a premature delivery in a newly 
married woman. 

d. Want of access. 

e. The paternity of a child may be disputed when 
the woman marries immediately after the death of 
her husband. 

In Scotland, a child is held to be legitimate if born 
ten lunar months after the death or absence of its 
alleged father; and the absence of the supposed 
father must continue till within six lunar months of 
the birth of the child, to prove its illegitimacy. 

In the same country, a child bom before marriage 
is rendered legitimate by the subsequent marriage of 
the parents. This is not the case in England. 

A child bom during wedlock is legitimate, although 
the date of conception may be before marriage. A 
child bom after the death of its mother is held to be 
le^timate. A child may, as Taylor remarks, be con- 
ceived before marriage, and bom after the death of 
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the mother, and yet be legitimate, thoagh neither 
conceived nor born in wedlock. 

The Code Napoleon prohibited the contraction of a 
second marriage until ten months after the death of the 
first husband ; and this is also the case in Germany. 
The Anglo-Saxon law prohibited re-marriage for twelve 
months. In Britain, no time is fixed by law. 

JDwration of Pregnancy. — The consideration of this 
subject is of importance in its relation to the legiti- 
macy of a child. 

The natural period of human gestation is usually 
stated at forty weeks, ten lunar months, nine calendar, 
or 280 days. In Prussia, the period is extended to 
302 days, and in the Code Napoleon to 300 ; in 
Scotland, ten months is held as the limit. The 
duration of human gestation is subject to considerable 
variation : in some females it is always protracted ; 
in others, always premature. Several modes of cal- 
culation are adopted by women : — 

a. Ascertained date of impregnation from one 
coitus. 

b. Supposed sensations of female at time of con- 
ception. 

c. Suppression of the catamenia. This is open to 
the objection that causes other than that of impregna- 
tion may arrest them. The usual mode of calculation 
is from two weeks after the last menstruation,- and 
the period so fixed is corrected by the time at which 
quickening occurs. 

d. Period of quickening. 

1. Quickening supposed when pregnancy is absent 

2. Pregnancy without quickening. 

3. Variations in the time of its occurrence. 
Whichever may be the mode of calculation adopted, 

it may be stated that, as a rule, the period of human 
gestation is from 275 to 280 days, and that cases of 
alleged pregnancy beyond 300 days must be received 
with considerable caution. 
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The pregnancy of the Countess of Gloucester was 
held, in the reign of Edward IL, to be legitimate, 
although her husband had been dead one year and 
seven months at the date of the application. 

Premaiure Births, — The question may be asked, At 
what period of gestation may a child be born viable, 
that is, capable of living and attaining to maturity? 
Seven months, or 210 days, is considered as the limit ; 
but cases have been recorded of children bom at six 
months .being reatred. The Eoman law admitted the 
legitimacy of seven-months children. 

Swperfostaiion, — ^This term is used to imply the con- 
ception of a second embryo in a woman akeady preg- 
nant, and the birth of two children at one time, 
differing considerably in their maturity, or of two 
births, a considerable period of time elapsing between 
each. The possibility 6f this occurrence is somewhat 
doubtful. Churchill, in his work on Midwifery, writing 
on this subject, says : * In conclusion, I would say, 1. 
That the theory of superfoetation is urmecessary to ex- 
plain the birth of a mature foetus and a blighted ovum, 
of a mature and immature foetus bom together, or 
within a month of each other, or of foetuses of diffe- 
rent colours, as they may reasonably be supposed to 
be the product of one act of generation, or of two nearly 
contemporaneous. 2. That, in cases of double uterus, 
it is possible for a second conception to take place, 
and (judging from the subsequent birth of the second 
child in the only case on record) at a later period than 
the first. 3. That in the remaining cases, where one 
mature child succeeded the birth of another after a 
' considerable interval, we have no proof of a double 
uterus in any, and positive proof that in one case it 
was single ; and that to the explanation of these cases 
no theory as yet advanced is adequate, that of super- 
foetation being opposed by physical difficulties which 
are insurmountable in the preseiit state of our 
knowledge.' 
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IMPOTENCE AND STEEILITY. 

Impotence in the male may arise from— 
1. Functional causes. 2. Organic causes. 

1. Functional, — ^Excessive use of alcoholic stimulants, 
excessive venery, masturbation, and certain debilitat- 
ing diseases. 

2. Organic. — ^Malformation of the genital organs, 
deficiency of the penis, fistula in perineo, or *msdfor- 
mation of the urethra — hypospadias — especially when 
the opening of the urethra is at a considerable distance 
from the glans. Absence of the testicles from the 
scrotum does not necessarily imply incapacity for pro- 
creation, for persons in whom the testicles were re- 
tained in the abdomen have been capable of begetting 
children. Cancer of the testicle, or the presence of 
any other organic disorganization of the gland, may 
be considered a^ a bar to procreation. 

Sterility in the female may arise from — 

1. Organic cause& 2. Functional causes. 

1. Organic Causes. — Absence of the ovaries, uterus, 
or vagina ; imperforate hymen ; tumours in the 
vagina^ etc. etc. 

2. Ftmctumal Causes. — Extreme debility, though 
this is not always an impediment ; for some wes^, 
debilitated women conceive rapidly. Constant leu- 
corrhoea may be a cause of sterility; so also may 
dysmenorrhoea, menorrhagia, and amenorrhoea. 

To sustain an application for divorce on the ground 
of impotence, the cause or causes must have existed 
before marriage. A medical man may be required to 
ascertain the capability or incapability of a man for 
sexual intercourse in — 

a. Cases of contested legitimacy. 

I. Suits for divorca 

c. Accusations of rape. 
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SUEVIVOESHIP. 

The question of survivorsliip is not infrequently 
raised when a mother and her new>bom infant are 
found dead, or where several persons have perished 
by a common accident. 

In the first case, the mother is generally presumed 
to have lived longest ; and this presumption may be 
borne out by the fact of the delivery being premature, 
or if there be considerable disproportion between the 
size of the child and the maternal passages. As 
pointed out before, important civil rights may depend 
upon the question as to the live birth of an infant ; 
and the husband's right to be tenant to the courtesy will 
of course depend upon the view taken as to the pro- 
bable survivorship or not of the child. 

With regard to the second question, much will 
depend upon the relative ages and strength of the 
individuals. Sex will also have to be taken into con- 
sideration. In the case of one or more persons found 
dead, either from wounds or other causes, the fact of 
some being warm and others cold, the presence of the 
rigor mortis in one and absence in the other, will point 
to the probable survivorship. The severity of the 
wounds and injuries to large arterial trunks must also 
be considered. 



MALPRAXIS AND NEGLECT OF DUTY. 

A medical man is liable to a civil action for 
damages, who, by a culpable want of care and atten- 
tion, or by the absence of a competent degree of skill 
and knowledge, causes injury to a }>atient. And it is 
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not necessary that the patient should have employed 
or was to have paid him, provided always that there be 
no negligence or carelessness on the part of the patient 
A surgeon does not undertake to perform a cure, nor 
does he profess to bring the highest professional skill 
into the consideration of the case ; but he does under- 
take to bring a fair and reasonable amount ^ So, if 
a physician or surgeon give his patient a potion or 
plaster to cure him, which, contrary to expectation, 
kills him, this also is neither murder nor manslaughter, 
but misadventure/ A medical man is only liable for 
gross negligence, not for every slip he may make ; but 
the distinction between criminal and actionable negli- 
gence cannot he defined ; but it appears that the 
negligence must be so gross as to come under the 
legal meaning of the word ' felonious.' 



FEIGNED DISEASES. 

Human ingenuity is not wanting among those 
who, for private ends, pretend to be suffering from 
disease. The soldier or sailor, anxious to escape the 
dangers of active service, finds a ready means of 
evading his duties by shamming; the prisoner, in order 
to lighten the burden of his punishment, does the 
same. A man declares himself impotent, to save the 
expense of keeping an alleged bastard child, or to 
avoid punishment for rape. Beggars appeal to the 
public by feigning some painful disease, and incautious 
benevolence becomes the dupe of the clever impostor. 

Any attempt at classification is out of the question, 
nor does it appear necessary to give a long list of 
diseases which have been feigned, or the means that 
have been employed by artists in deception. To give 
some general hints for guidance, is all that will be 
attempted here, leaving matters of detail to the 
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acumen of the medical examiner, who, if in active 
practice, will have many opportunities of testing his 
powers of discernment. 

1. Never be satisfied by one visit, but pay a second 
at a short interval, and unannounced. 

2. Have the patient carefully watched in the in- 
terval of your visits. 

3. £zamine each organ of the body separately, 
carefully comparing the state of each with the symp- 
toms described by the patient. 

4. Note the discrepancies in the statements of the 
patient as to his symptoms, and their known occur- 
rence in real disease. 

5. Sometimes ask questions the reverse of his 
statements, or take his statements for granted, when 
in aU probability he will contradict himself. 

6. Eemove all bandages and other dressings. 

7. The administratipn of sham physic, or the sug- 
gestion of some heroic mode of treatment; the applica- 
tion of the actual cautery may have a beneficial effect. 

. 8. Pay little attention to the reports of bystanders, 
or of the culprit's fellow-prisoners. 

9. Anaesthetics may be employed, if necessary, for 
the purposes of detection. 

10. The motives for deception should be inquired 
into, and borne in mind, in the exanination of all cases. 



EXEMPTION FROM PUBLIC DIJTIES. 

The existence of certain diseases may be claimed as 
a bar to active service, both in a civil and military 
capacity ; and the opinion of a medical man may be 
required as to the fitness or unfitness of the individual 
for the service from which he claims exemption. In 
giving certificates of this nature, the medical practi- 
tioner cannot be too guarded in wording them ; and 
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each case must be treated on its merits, so that strict 
justice may be done. 

Among the diseases which may incapacitate a man 
for active employment, may be mentioned — syphilis ; 
hernia ; phthisis ; affections of the eyeis, attended with 
dimness of vision; varicose veins, and some other 
diseases. For the army, a man is not considered fit 
for active service until he is twenty-one years of age.^ 



MENTAL UNSOUNDNESS. 

In the whole range of medical jurisprudence there 
is no subject more interesting, more difficult, or more 
important, than the diagnosis of insanity, and its 
relation to the criminal responsibility of individuals. 
It is impossible, in the short space at our disposal, to 
do more than to offer a few remarks which may assist 
the student in the elucidation of some of the most 
important cases which may engage his attention. 

As laid down by English lawyers, madness absolves 
from aU guilt in crimi^ cases.^ Where the deprive, 
tion of the understanding and memory is total, fixed, 
and permanent, it excuses all acts ; so, likewise, a man 
labouring under adventitious insanity is, during the 
frenzy, entitled to the same indulgence, in the same 
degree with one whose disorder is fixed and perma- 
nent. Be/verleifs case, Co. 126, Co. Litt. 247, 1 
Hale 31.^ * But the difficulty in these cases is to dis- 
tinguish between a total aberration of intellect and a 
partial or temporary delusion merely, notwithstanding 
which the patient may be capable of discerning right 
from wrong ; in which case he will be guilty in the 
eye of the law, and amenable to punishment.' Lord 
Hale, who fii^t pointed out the distinction to be 
drawn between total and partial insanity, offered the 

' See Aitken's Growth of the Recruit and Young Soldier, 
* Archibold's Criminal Cases. 

H 
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following as the best test he could suggest : * Such a 
person as, labouring under melancholy distempers, 
hath yet as great understanding as ordinarily a child 
of fourteen years hath, is such a person as can be 
guilty of treason or felony.' On this subject see B. 
V. Ld. Fm-ers, 19 St. Tr. 333; B. v. Arnold, 16 St 
Tr. 764, etc. 

To excuse a man from punishment on the ground 
of insanity, it appears that it must be distinctly 
proved that he was not^jcapable of distinguishiug 
right from wrong, and that he did not know, at the 
time of committing the crime, that the offence was 
against the laws of God and nature, B, v. Offordy 5 
C. and P. 186. 

Mere moral insanity — ^where the intellectual facul- 
ties are sound, and the person knows what he is 
doing, and that he is doing wrong, but has no con- 
trol over himself, and acts under an uncontrollable 
impulse — does not render him irresponsible. B, v. 
BurUm, 3 F. and F. 772. The fact of the sanity or 
insanity of the prisoner at the time the crime was 
committed is left to the jury to decide, guided by 
the previous and contemporaneous acts of the party. 

For some valuable remarks on the subject of the 
irresponsibility of madmen, the student is referred to 
the works of Prichard, Kay, Hoffbauer, Georget, and 
others. 

The foUowing suggestions are offered for considera- 
tion on this subject : — 

a. Was the act an isolated event in the life of the 
culprit ? has it the appearance of spontaneity, or was 
it the culminating point of a life spent in criminal 
actsi 

h. Absence of a motive for the committal of the 
deed. The absence of an apparmt motive is no proof 
of an unsound mind ; the moving principle may be 
*the conscums impdse to the illegal gratification of a 
selfish desire.* 
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c. The presence or absence of a well-concerted plan 
of action is a diagnostic sign of little value. Casper 
remarks, that ^ only in one case can the examination 
of the systematic planning of the deed afford any in- 
formation, and that is when these plans and prepara- 
tions themselves evince the stamp of a confused 
intellect, and betray the hazy consciousness, the 
mental darkness, in which the culprit was involved.' 

d. A dominant delusion may be so concealed as to 
be for a time undiscoverable. 

The case of the man who gave no indication of his 
madness till he was asked to sign the order for his 
release, when he signed Christ, is an example how 
carefully a delusion may be concealed even during a 
most careful examination. Questions directed to this 
point showed that he laboured from all the errors 
which such a delusion might suggest. 

e. It may * easily be conceived that insane persons, 
whose unreason affects only one train of thought more 
or less restricted, yet labour in other respecte under 
disorders of feeling which influence their conduct and 
their actions and behaviour, without materially affect- 
ing their judgment ; and that many of such deranged 
persons, who often conduct themselves tolerably 
well in a lunatic asylum, and while living among 
strangers, with whom they have no relations, and 
against whom they have no prejudices or imaginary 
reason of complaint, subjected besides to the rules of 
the house, and to an authority that nobody attempts 
to dispute, would nevertheless, if restored to liberty, 
and residing in the midst of their families, become 
insupportable, irritable at the slightest contradiction, 
abusive, impatient of the least remark on their conduct, 
and liable to be provoked by trifles to the most dan- 
gerous acts of violence. If, under such circumstances, 
a lunatic should commit any act of injury or serious 
damage to another, would it be just to punish him, 
because^ it cannot be made apparent that the action 
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has any reference to or connection with the principal 
illusion which is known to cloud his judgment, it being 
apparent that his moral faculties have undergone a 
total morbid perversion 1 * 

/. Insanity with lucid intervals. Haslam, Ray, and 
others appear to deny the possibility of lucid intervals ; 
but M. Esquirol, on the other hand, fully recognises 
the existence of this form of insanity. In civil cases 
the law recognises the validity of wills made during 
lucid intervsds, and has even taken the reasonableness 
of a will as a proof of a lucid interval 

g. Have measures been taken by the culprit to 
escape punishment 1 

The classification adopted here is that given by 
Eay, and is sufficient for all practical purposes. 



Idiocy. 



' Defective 
develop- 
ment of the 
faculties. 






Imbecility. 



eul- 

Mfi- / 



Mania. 
Lesion 
the facul- 
ties suhse- 
quent to 
their de- 
Vvelopment. \ dementia. 



1. Resulting from congenital 

defect. 

2. Resulting from an obstacle 

to the development of 
the faculties supervening 
in infancy. 

1. Resulting from congenital 

defect. 

2. Resulting from an obstacle 

to the development of 
the faculties supervening 
in infancy. 

Intellectual — 

1. General. 

2. Partial. 

Affective — 

1. General. 

2. Partial. 

1. Consecutive to mania, or 

injuries of the brain. 

2. Senile, peculiar to old 

age. 
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DEFECTIVE DE\'^ELOPMENT OF THE FACULTIES. 

Idiocy. Cretinism. ImbecUUy. 

Idiocy. — Idiocy is congenital, and was defined by 
Esquirol thus : Idiocy is not a disease, but a condition 
in which the intellectual faculties are never manifested, 
or have never been developed sufficiently to enable the 
idiot to acquire such an amount of knowledge as per- 
sons of his own age, and placed in similar circumstances 
with himself, are capable of receiving. Idiocy com- 
mences with life, or at an age which precedes the 
development of the intellectual and affective faculties, 
which are from the first what they are doomed to be 
during the whole period of existence. Since the days 
of Esquirol much improvement has been made in the 
care and treatment of the idiot ; and it appears that he 
is capable of some, though in most cases slight, mental 
culture. The cases where improvement takes place 
probably belong to imbecility, leaving the idiot in the 
same pondition as described by Esquirol. 

Cretinism differs from idiocy in being endemic; 
it is also more curable, or at least more susceptible of 
improvement, than the latter. In the idiot the malady 
is congenital ; the cretin, on the other hand, may to 
all appearances for a time be free from disease. 
' Every cretin is an idiot, but every idiot is not a cretin ; 
idiocy is the more comprehensive term, cretinism is a 
special kind of it.' The enlarged thyroid gland, high- 
arched palate, and brown or yellow colour of the sMn, 
are characteristic of the cretin. Local causes seem to 
be at work in the production of cretinism ; but what 
the exact nature of these causes is, has not been de- 
finitely settled. It has been attributed to miasma, 
to overcrowding in low-lying, badly ventilated houses, 
and to ill-assorted marriages. Smallness of the brain, 
premature ossification of the cranium, and want of 
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symmetry in the brain, have also been mentioned 
among the causes of cretinism. 

The idiot is usually cunning, mischievous, and dirty 
in his habits. 

The derivation of the word idiot from the Greek 
tSicon/s — a private person, or an ill-informed ordinary 
fdloKh— is peculiar. A person suffering from any form 
of mental unsoundness, and thereby rendered incap- 
able of taking care of himself or of his property, was 
formerly called in English law *an idiot,' and this 
word was not infrequently joined with *fatuus' in old 
writs. 

ImhecUUy, — ^This is a minor form of idiocy, and may 
or may not be congenital ; it also admits of consider- 
able degrees of intensity. Hoffbauer has divided 
imbecility (Blodsinn) into five degrees, and stupidity 
{Dummheit) into three. 

Legal relations of Idiocy and Imbecility, — The legal 
definition of an idiot is * one who is of non-sane 
memory from his birth by a perpetual infirmity, with- 
out lucid moments.* With regard to responsibility 
or irresponsibility of idiots and imbeciles, much will 
depend upon the degree of mental weakness present. 

MANIA. 

Mania is the result of a morbid condition of the 
brain, to express which, *the term raving madness 
may be used with propriety, as an English synonym 
for mania. All maniacs display this symptom occa- 
sionally, if not constantly, and in greater or less 
degrees.' Like other diseases, mania observes the 
same pathological laws. There is a period of incuba- 
tion, during which the true state of the patient is in 
most cases misunderstood, or not appreciated. Mental 
exaltation may exist from the first onset of the disease, 
or the attack may be ushered in by a stage of gloom 
or despondency. The general health shows signs of 
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impairment, the liver becoming sluggish, and the 
bowels confined or relaxed. In some cases, a febrile 
condition of the system is among the premonitory 
•symptoms of an attack of mania. The physical health 
is not usually much a£fected during the paroxysm. 

Dr. ConoUy remarks, that 'even acute mania is 
not always accompanied by the ordinary external 
,signs of excitement. It would seem as if we had yet 
to learn the real symptoms of cerebral irritation. 
•Certainly, in recent cases of mania, — cases which 
have lasted more than six weeks, and in young per- 
sons in whom I have seen the maniacal attack pass 
into dementia, — I have known the most acute par- 
oxysms of mania exist, rapid and violent talking, 
continual motion, inability to recognise surrounding 
persons and objects, a disposition to tear and destroy 
clothes and bedding, without any heat of the scalp or 
of the surface, without either flushing or paleness of 
the face, with a clean and natural appearance of the 
tongue, and a pulse no more than eighty or eighty- 
five.' This may occur in some cases, but in the 
majority there k always some amount of physic^ 
derangement ; the system, however, gradually becom- 
ing tolerant of the undue excitement to which it is 
subjected. 

Following the classification adopted. Intellectual 
Mania will now be briefly considered under its two 
divisions. General and Partial, 

General Irdelledual Mania, — ^The mind in this form 
of the disease is involved in the most chaotic confu- 
sion possible, and there is also considerable bodily 
derangement. The moral faculties become more or 
less affected, and the patient's social and domestic 
relations are greatly altered. At one time he is sub- 
ject to violent fits of immoderate laughter, at another 
he is gloomy and taciturn ; sometimes quiet and 
tractable, at others wild and excited, necessitating clos^ 
confinement. He is haunted by wild delusions, which 



120 FORENSIC MEDICINK 

at times take entire possession of him, and under the 
influence of which he acts in the most extraordinary 
manner. It may be as well to define in this place the 
difference between a ddusion and an illusion, 
A delvsion is a chimerical thought ; an affection of 

the mind. 
An illusion is a perversion of the senses ; a mockery ; 

false show ; counterfeit appearanca 
A ddusion of the mind, an illusion of the senses. 

Partial Intellectual Mania, — The term monomania, 
first suggested by Esqmrol, is now generaUy given to 
this variety of insanity. The patient, in the simplest 
form of this disorder, becomes possessed of some 
single notion, which is alike contradictory to common 
sense and to his own experience. Thus, he may 
fancy himself made of glass ; and influenced by this 
idea, he walks with care, and in dread of being broken 
by contact with other bodies. In the case of an 
inmate at the City of London Asylum, the presence 
of a weasel in the stomach was stated by one woman. 
Esquirol mentions the case of a woman with hydatids 
in her womb, who believed that she was pregnant 
with the devil. Most of these strange fancies appear 
to be dependent on errors of sensation. 

Monomaniacs are ready enough to declare their 
predominant idea, yet at times, and that without the 
occurrence of a lucid interval, they will a^ carefully 
conceal it. * In the simplest form of monomania, the 
understanding appears to be, and probably is, perfectly 
sound, on all subjects but those connected with the 
hallucination. When, however, the disorder is more 
complicated, involving a longer train of morbid ideas, 
we have the high authority of Georget .for believing 
that, though the patient may reason on many subjects 
unconnected with the particular illusion on which the 
insanity turns, the understanding is more extensively 
deranged than is generally suspected.' 
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MORAL MANIA. 

Pinel first drew attention to this form of madness. 
Prichard defines it as ^consisting in a morbid per- 
version of the natural feelings, affections, inclinations, 
temper, habits, and moral dispositions, without any 
notable lesion of the intellect, or knowing and reason- 
ing faculties, and particularly without any maniacal 
hallucinations.' It is divided into — 

General Moral Mania, Partial Moral Mania, 

General Moral Mania, — * There are many indivi- 
duals,' says Prichard, * living at large, and not entirely 
separated from society, who are affected in a certain 
degree with this modification of insanity. They are 
reputed persons of a singular, wayward, and eccentric 
character. An attentive observer will often recognise 
something remarkable in their manners and habits, 
which may lead him to entertain doubts as to their 
entire sanity ; and circumstances are sometimes dis- 
covered on inquiry which add strength to this suspi- 
cion. In many instances, it has been found that an 
hereditary tendency to madness has existed in the 
family, or that several relatives of the person affected 
have laboured under other diseases of the brain. The 
individual himself has been discovered to have suffered, 
in a former period of life, an attack of madness of a 
decided character. His temper and disposition are 
found to have undergone a change, or to be not what 
they were previously to a certain time ; he has be- 
come an altered man, and the difference has perhaps 
been noted from the period when he sustained some 
reverse of fortune which deeply affected him, or the 
loss of some beloved relative. In other instances, an 
alteration in the character of the individual has 
ensued immediately on some severe shock which his 
bodily constitution has undergone. This has been 
either a disorder affecting the head, a slight attack of 
paralysis, or some febrile or inflammatory complaint. 
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which has produced a perceptible change in the ha- 
bitual state of his constitution. In some cases, the 
alteration in temper and habits has been gradual and 
imperceptible ; and it seems only to have consisted in 
an exaltation and increase of peculiarities, which were 
always more or less natural and habitual Persons 
labouring under this disorder are capable of reasoning, 
or supporting an argument upon any subject witfam 
their sphere of knowledge thiit may be presented to 
them ', and they often display great ingenuity in giving 
reasons for the eccentricities of their conduct, and in 
accounting for, and justifying, the state of moral 
feeling under which they appear to exist. In one 
sense, indeed, their intellectual faculties may be 
termed unsound ; they think and act under the in- 
fluence of strongly excited feelings; and persons ac- 
counted sane are, under such circumstances, prover- 
bially liable to error, both in judgment and conduct.' 

For interesting cases of this form of madness, see 
Ray's Jwisprvdence of Insanity. 

Partial Moral Mania, — In the case of the unfortunate 
sufferers from this malady, one or two only of the 
moral powers are perverted. This division admits of 
several subdivisions. 

Kleptomania,^ — A marked propensity to theft. 
* There are persons,' says Rush, * who are moral to 
the highest degree as to certain duties, but who, 
nevertheless, lie under the influence of some vice. 
In one instance, a woman was exemplary in her 
obedience to every command of the moral law except 
one — she could not refrain from stealing. What 
made this vice more remarkable was, that she was 
in easy circumstances, and not addicted to extrava- 
gance in anything. Such was the propensity to thisf 
vice, that when she could lay her hands on nothing 
more valuable, she would often, at the table of a 

^ For some valuable remarks on this and on the following 
forms x>f madness, see Casper, vol. iv. Sjd. Trans. 
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friend, fill her pockets secretly with bread She both 
confessed and lamented her crime.' 

Pyromania, — This consists in an insane impulse to 
set fire to everything — Chouses, churches, and property 
of every kind and description. 

Erotomania and Nymphomania, — ^This is known as 
amorous madness, and consists in an inordinate and 
uncontrollable desire for sexual intercourse. The 
unfortunate victims of this disease often express the 
greatest disgust and repugnance for their conduct. 

Homicidal Mania.-^ln this form of madness the 
propensity to homicide is very great, and in most 
cases uncontrollable. (See the case of Henrietta 
Cornier, given by Prichard, Ray, and others.) 

The following suggestions may be of assistance in 
forming a diagnosis as to the existence or non-exist- 
ence of this form of madness : — 

1. Previous history of the individual. 

Melancholy, eccentric, morose, etc, 

2. Absence of motive. 

Gain, jealousy, revenge, haired, etc. 

3. A number of victims are often sacrificed at one 
time. 

The murderer, on the other hand, seldom sheds 
more blood than is necessary for his success, 

4. Proceedings of the murderer before and after 
the crime. 

Absence of attempts at concealmsnt or escape on 
the part of the madman, 

5. Character of the victims. 

. Not infrequently, in the case of mMmefn, their 
victims are those whom, when sane, they loved 
most, and to whom they were most attached. 
Suicidal Monomania, or the propensity to Suicide, — 
Much discussion has arisen on this subject. Suicide 
is not always the result of unsoundness of mind. 
Some, like M. Esquirol, are inclined to consider sui- 
cide as always a manifestation of insanity. In the 
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present day, the dislike of coroners; juries to bring 
in any other verdict but that of suicide whilst in a 
state of unsound mind is proverbial 

DEMENTIA, OR FATUITY. 

Dementia consists in a failure of the mental faculties, 
not congenital, but coming on during life. ' A man,' 
says Esquirol, 'in a state of dementia is deprived 
of advantages which he formerly enjoyed. He was 
a rich man who has become poor. The idiot, on 
the contrary, has always been in a state of want 
and misery.' In this state there is always more or 
less incoherence, and maniacal paroxysms are not 
infrequent In mania, incoherence may be present, 
but then it is characterized by sustained and violent 
excitement. In dementia, on the other hand, there 
is apparent torpor and exhaustion of the mental 
faculties. Closely allied to this form of mental un- 
soundness is that interesting disease known as 'general 
paralysis of the insane,' or perhaps a better term, 
progressive paralysis of the insane. It is considered by 
some to precede the psychical derangement, a con- 
trary opinion being held by others. General paralysis 
may accompany any of the forms of mental derange- 
ment, but it is generally preceded by a stage of 
melancholy. As the paralytic affection becomes more 
marked, there is a concurrent loss of memory, in- 
capability of mental association, and all sense of duty 
is lost ; the patient becomes careless as to his person, 
and dirty in his habits. He expresses himself as 
possessed of great property, and boasts of the wonder- 
ful deeds that he can or has accomplished. Gradually 
he sinks into a state of complete mental and physical 
decay. He cannot give expression to his thoughts, 
and has to be fed, the food being pushed into his 
mouth. 

Symptoms, — ^The symptom which first attracts the 
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attention, and which is perhaps the fii*st in order of 
sequence, is a modification in the articulation. * This 
is neither stammering nor hesitation of speech. It 
more closely resembles the thickness of speech observ- 
able in a drunken man. It depends upon loss of 
power over the co-ordinate action of the muscles of 
vocal articulation.' If the tongue be now examined, 
it will be found that when it is protruded it is not 
inclined to one side, but that it is tremulous, and is 
protruded and withdrawn in a convulsive manner. 
Griesinger was the first to call attention to the fact — 
and his statement has since been confirmed — 'that 
this motory disorder is at the commencement not so 
much paralytic as convulsive in its nature.' The gait 
becomes unsteady, he walks stiffly, and stumbles over 
the slightest unevenness in the floor. Step by step 
the paralysis progresses, till at last the unfortunate 
sufferer takes to his bed, on which he may Ke for 
some months. Sometimes, especially during the earlier 
stages, he may suffer from terrible delusions, from 
maniacal paroxysms, or from epileptic fits, the latter 
possessing certain pecuKarities. The tongue during 
the fit is seldom bitten, which is so commonly the 
case in epilepsy; and the convulsions are not so 
general, being limited more to one side than the 
other. It is also remarkable that each fit is in 
most cases followed by an increase of the mental 
derangement. 

Prichard recognises four stages of dementia or 
fatuity : — 

First Stage, — Forgetfulness and impaired memory. 
This is common to old age. In most cases, passing 
events produced Kttle if any impression, whilst the 
past is remembered with tolerable freshness. 

Second Stage. — Incoherence and unreason, charac- 
terized by a total loss of the reasoning faculty. 

Third Stage, — Incomprehension. The person so 
affected is quite incapable of comprehending the 
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meaning of the simplest question; and should he 
attempt to reply, his answer is generally remote from 
the subject. 

Fourth Stage. — Inappetency. The animal instincts 
are lost. The unfortunate sufferer lives, and that is 
all, being scarcely conscious of life. Organic life is 
all that is left. 

DELIRIUM TREMENS. 

A temporary form of insanity, the result of 
excessive indulgence in spirituous liquors. The 
drunkard, under the effects of intoxication, * can 
derive no privilege from a madness voluntarily 
contracted, but is answerable to the law equally as 
if he had been in full possession of his faculties 
at the time' (1 Hale 32 ; Co. Litt. 247). The 
intoxication of the defendant may be taken as a 
mitigating circumstance, showing that the deed was 
unpremeditated. A person rendered incapable of 
using his reason by intoxication brought about by 
others, is not liable for his actions. 

Delirium. — Acts performed during attacks of certain 
diseases, — fever, sunstroke, etc., — accompanied with 
delirium, do not render the individual liable to 
punishment ; and wills made during the continuance 
of the disorder, if they contain no statement incon- 
sistent with the known wishes and desires of the 
party during health, are valid, the law looking more 
to the good sense of the will as a proof of a lucid 
interval, than to the proved existence of such lucid 
interval. 

Directions for signing Medical Certijicates f<yr the 
Bestraint of the Insane. 

a. In the case of pauper patients the signature of 
one medical man only is required, but the order must 
be signed by a Justice of the Peace, or by the officiat- 
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ing clergyman and the relieving officer of the parish 
in which the lunatic for the time being resides. 
b. In all other cases — 

1. The signatures of two medical men are required. 

2. A relation or friend must also sign the order. 

3. The medical men must not be in partnership, 
as principal and assistant, or have any direct or in- 
direct interest in the patient or in his keeping.^ 

4. They must make separate visits, and at different 
times. 

5. Each must write clearly in the proper place, on 
the form prescribed by law ^— 

(a) The facts observed by himself, as evidence of 

insanity. 

(b) The facts observed by others as evidence of 

insanity. The name of his informer must 
be given. 

6. The correct address of the patient and the date 
of the visit must be stated. The address of the 
certif3dng medical men must also be stated. 

7. The certificate remains valid only for seven 
days. 

lAabUUies of Persons signing Lunacy QertificaUs, 

In the case of NoUidge v. Ripley and Nottidge, 
the Lord Chief Baron having been understood to 
intimate an opinion that no person ought to be so 
confined unless he is dangerous to himself or others, 
the Commissioners pointed out that the scope of the 
Lunacy Acts is not thus limited. They said : * The 
object of these Acts is not, as your Lordship is aware, 
so much to confine lunatics as to restore to a healthy 
state of mind such of them as are curable, and to 
afford comfort and protection to the rest. Moreover, 
the difficulty of ascertaining whether one who is 

» 16 & 17 Vict c. 96, 8. 4. 

' All the Lunacy Foiins can be procured at Messrs. Shaw & 
Sons', Fetter Lane, Fleet Street^ London, E.C. 
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insane be dangerous or not is exceedingly great, and 
in some cases can only be determined after minute 
observation for a considerable time.* *It is of vital 
importance that no mistake or misconception should 
exist, and that every medical man who may be ap- 
plied to for advice on the subject of lunacy, and every 
relative and friend of any lunatic, as well as every 
magistrate and parish officer (each of whom may be 
called upon to act in cases of this sort), should Imow 
and be well assured that, according to law, any person 
of unsound mind, whether he be pronounced danger- - 
ous or not, may legally and properly be placed in 
a county asylum, lunatic hospital, or licensed house, 
on the authority of the preliminary order and certi- 
ficates prescribed by the Acts. 

*Upon the whole, it appears that the power to 
restrain and confine a lunatic is limited at common 
law to cases in which it would be dangerous either 
as regards others or himself for the lunatic to be at 
large; but that the power to place and detain a 
lunatic in a registered hospital or licensed or other 
house, under an order and medical certificates duly 
made and obtained in accordance with the provisions 
of the Lunacy Acts, is not so Kmited.' 

Duties of a Medical Officer to a Umon with regard to 

Lunatics. 

Every medical officer of a union district, on his 
becoijaing aware that any pauper resident in his dis- 
trict is, or is deemed to be, a lunatic and proper person 
to be sent to an asylum, must within three days give 
notice in writing to the relieving officer, or, failing 
him, to the overseers, subject to a penalty not ex- 
ceeding £10 for neglect A medical officer paid to 
visit a lunatic in his district,, renders himself liable to 
fine, if, for the sake of retaining the fee, he does not 
send such lunatic to an asylum when necessary.^ 

^ See Sabben & Browne's Handbook of Law and Lunacy, 
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TOXICOLOGY. 

Toxicology is that division of forensic medicine 
which takes into consideration the modes, the actions, 
and also the methods of detecting poisons when occa- 
sion requires. 

Poison. — ^Neither the law nor medicine defines a 
poison j but for all practical purposes a poison may be 
defined as any substance which, introdvud into the system 
or applied to the body, is injurious to health and destroys 
life, irre^ective of temperature or mechanical means. 

The foUowing is an attempt at dassifying poisonous 
substances : — 



Corrosive, 
Vulnerant, 



Chemical. 



Acids. 
Alkalies. 
Caustic salts. 
Glass, needles. 



Irritant, 






Narcotic, 



>> 



>> 



Sedative, 



>» 
f » 



Vital. 



Excitomotory, 
Toxicfiemic or septic, 
Irrespirable gases, 



Metalloid, 

Metallic, 

Vegetable, 

Animal, 

Somniferons, 

Delirant, 

Inebriant, 

Cardiac, 

Cerebral, 

Neural, 



Phosphorus, iodine. 
Arsenic, antimony, etc. 
Gamboge, colchicum. 
Cantbarides. 
Opium. 

Hyoscyamus, belladonna. 
Alcobol, chloroform, ether. 
Digitalis, etc. 
Hydrocyanic acid. 
Aconite, conium. 
Strychnia, ergot. 
Snake venom, etc. 
Carbonic acid, etc. 
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Tdbh showing the Mode of Action of Poisons, wnd the 
Causes which modify their Action* 

MODE OF ACTION. 

1. Local. 2. Remote. 

1. Local. 

a. Corrosion of the part to ) 

'which the poison is ap- > Strong acid, alkali, etc. 
plied. ) 

h. Inflammation the resnlt of ) 

irritants applied to a > Arsenic, cantharides, etc. 
part ) 

r Dilatation of the pupil from 

e. Effects on the nerves of J belladonna, and tingling of 

motion and sensation. 1 the tongue and skin from 

L aconite. 

2. Remote, 

a. Common — ^not to be distinguished from the effects of injury 

or disease. 
h. Specific — ^peculiar to the poison itself. 

h. Specific, 

1. General — affecting the whole system. — Antimony. 

2. Partial — acting on a particular organ. — Antimony. 



MODIFYING CAUSES. 



a. Quantity. 



1. 



Quantity of the poison increases its 
rapidly fatal action. 
2. Action changed by the size of the dose. 
Thus, oxalic acid in large doses acts as a 
corrosive ; in small, on the heart, brain, 
or spinal cord. 

Solubility increases the activity of poisons. 
ChemicaX combincUUm. Baryta is poisonous, 

sulphate of baryta is inert. 
Mixture. Dilution may retard or accelerate 

the action of a poison.^ 

' Dilution lessens the activity of some poisons, by prolonging the 
time necessary for their absorption ; but in the case of powerful 
irritants, which act through the blood, moderate dilution mcreases 
their activity, by enabling them to enter the vessels more easily. 
Oxalic acid is an example of the effect of dilution as a modifying 
agent in its action. A small concentrated dose acts as an irritant ; 
diluted, it is soon absorbed, and quickly causes death. 



b. Form. 
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c Point of ap- { Skin, mucous membrane, seFons mem- 
plication. ( brane. 

r Habit — generally lessens the action of 
I poisons. 
d. Condition of J Idiosyncrasy — increases or may lessen the 
the body. 1 action of poisons. 

Disease — generally lessens the action of 
L poisons. 



GENERAL EVIDENCE OF POISONING. 

It will now be necessary to consider briefly the 
general evidences of poisaning, in order to detennine 
whether a death alleged to be due to poison is not 
really the result of disease. For convenience of 
description, this subject will be divided into five 
sections. 

1. Evidence from the symptoms. 

2. „ „ post-mortem appearances. 

3. ,, ,, chemical analysis. 

4. ;; ;; expenmente on ammak. 

5. Moral evidence. 

1. Evidence from the Symptoms, — ^As a general rule, 
except in cases of slow poisoning, the symptoms come 
on suddenly, while the person is in apparent health. 
In cases of homicide, this suddenness in the accession 
of the symptoms is particularly to be noticed. But it 
must also be borne in mind that the invasion of many 
diseases is sudden, as is the case with cholera, gastritis, 
and some others. 

Certain conditions of the system more or less modify 
the effects of some poisons. Thus, sleep delays the 
action of arsenic : and this may also be the case vrith 
other poisons. Intoxication has also been said to 
exert a retarding power over the action of certain 
poisons. This is probably more apparent than real, 
the fact being that the symptoms in the cases observed 
are masked. 

Much more important, however, is the influence 
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of disease. Large doses of opium are well borne 
ia mania, delirium tremens, dysentery, and tetanus ; 
whereas it is well known that even small doses of 
mercury in cases of Bright's disease of the kidney, or in 
children recovering from any of the eruptive fevers, 
have produced dangerous salivation. 

The symptoms of poisoning go on from bad to 
worse in a steady course ; but there may be remissions, 
followed, under treatment, by their 'entire disappear- 
ance, no ill effect remaining. In nervous aflfections, 
all the symptoms must be taken into consideration, 
and these will be found to differ from those of any 
known poison. The history of the case should also 
have due attention paid to it. 

In poisoning, the symptoms appear soon after food 
or drmk has been taken. This is open to the objec- 
tion that apoplexy has occurred immediately after a 
meal. The probative value of the above statement 
is, however, increased if several persons have been 
similarly affected after partaking of the same dish, 
especially if the symptoms followed within a short 
time of the meal. But it must also be remembered 
that all persons are not affected alike by the same 
poison. A whole faiaily may be attacked with symp- 
toms which point strongly to the use of poison, and 
yet death be the result of disease.^ 

Again, the diagnostic value is weakened if it can be 
proved that the person or persons affected have taken 
nothing in the way of food for two or three hours 
previously. Poisons may be introduced into the 
system otherwise than by the mouth ; that is, they 
may be placed in the vagina or rectum, or inhaled when 
volatile poisons are used. Sometimes a poison has 
been introduced into the medicine, or a poisonous 
draught substituted for the one prescribed. In any 
case, where suspicious symptoms suddenly occur, the 
poison has most probably been taken in from half an 
^ See Taylor on Poisons, second ed. p. 120. 
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hour to an hour previously, and it is of special im- 
portance to note the period of time that may have 
elapsed from the accession of the symptoms and the 
last meal. 

2. Evidence from Post-mortem Appearances, — The 
morbid appearances found in cases of poisoning will be 
treated more in detail when each poison or group of 
poisons comes to be separately considered. A caution 
may be given here against allowing the post-mortem 
signs of disease or external injury to exclude the idea 
of poisoning ; for death may to all appearance be the 
result of disease or injury, and yet caused by poison. 
An attention to the post-mortem appearances is im- 
portant in all cases ; for in many instances where the 
symptoms were unknown to the experts at the time 
the inspection was made, they were subsequently 
found to correspond with the morbid changes which 
the autopsy revealed. 

3. Evidence from Chemical Analysis. — ^The detection 
of poison in the body is of course the most important 
proof of poisoning ; but it may be suggested that the 
poison was introduced after death, which, to say the 
least, is a most ingenious line of defence, but which 
at the same time must be held to be highly improbable. 
Again, granting that poison has been taken, is it the 
cause of death % This question may arise when injuries 
are found on the body, and it then becomes a matter 
of importance to know something of the symptoms 
which preceded death, and the morbid appearances 
found after deatL The poison may disappear from 
the body. This may be effected by vomiting and 
purging ; or, becoming absorbed and decomposed, it 
may be discharged by the urine and other excretions. 
Some poisons, especially those which are sparingly 
soluble, are with difficulty removed from the stomach 
even by the most incessant and violent vomiting. 
This is notably the case with arsenic, which adheres 
to the mucous coat of the stomach with considerable 
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tenacity. But even after all traces of the poison hays 
left the stomach, it may be detected in the solid 
viscera. With regard to arsenic, the following table, 
taken from Taylor, is of importance, as showing the 
amount of the poison which may be found in the liver 
at certain intervals : — 



After taking the poison. 


Total weight of anenlc. 


In 5i to 7 hours, . 


0*8 grains. 


„ 8f » . . 


. . 1-2 „ 


„ 15 ,, . . 


20 „ 


. „ 17 to 20 „ . 


. . 1-3 „ 


„ lOJ days, . 


. . 1-5 » 


,, u » . . . 

■ 1 if 1 if 


0-17 „ 
• Y 1 1 1 /» 1 



Is it necessary that the poison should be found in 
the body or in the evacuations, to lead to a conviction 
for poisoning ? On this point, Christison is of opinion 
that if the symptoms, post-mortem appearances, and 
moral evidence are very strong, it is not necessary 
that the poison be found in order to estabhsh a 
charge of poisoning. Many of the vegetable poisons 
almost defy detection, except by the symptoms and 
post-mortem appearances. The detection of poison in 
the food taken, or in the vomited matters, is of great 
importance ; but it is of still greater importance if it 
can be found in the urine, this being a proof that it 
has passed through the system. Here again a caution 
is necessary ; for it must be remembered that poisoning 
may be feigned or imputed, — ^the poison being mixed 
with the food and evacuations, and an innocent person 
accused. 

4. Evidence from Experim&nts on Animals. — The 
evidence derived from experiments on animals with 
the contents of the stomach and vomited matters 
must not be too implicitly trusted, as these may give 
rise to vomiting and other symptoms when no poison 
is present. All animals are not alike afifected with 
man by the same poisons ; and it appears that the 
dog and the cat are the only animals that at all 
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approach man with regard to the effects produced. Ex- 
peiiments on the lower animals are useless to decide — 

a. The fatal dose of any poison. 

b. The rate of absorption, deposition, or elimina- 

tion of poisons. 

c. The rapidity of the action of certain poisons. 

In the case, however, of some vegetable poisons, the 
effects produced on animals by a portion of the sub- 
stance taken by the person suspected of having been 
poisoned, may afford corroborative evidence of poison- 
ing. 

The flesh of animals poisoned by a^cddent, or interdiovr 
aUyy may seriomly affect those who eat it As a case in 
point, may be mentioned the injurious effects produced 
in some persons who had partaken of the Canadian 
partridges imported to this country some years ago, 
and which had probably eaten of some poisonous 
berries during the severe winter of that year. 

5. Moral Evidence, — ^The moral evidence of poisoning 
is generally left to the jury to decide ; but the value 
of this kind of evidence, in many cases, can only be 
fully appreciated by a medical witness. But to 
render this part of the subject as complete as pos- 
sible, a few remarks will not be out of place. The 
suspicious conduct of the prisoner before and after 
the event ; the recent purchase of poison ; the mode 
of administration ; the object of the" prisoner in get- 
ting rid of his supposed victim; and the fact of 
several persons being alike affected, should be carefully 
noted down. The anxiety evinced during the illness 
of the deceased, and the hurry in the funeral arrange- 
ments, as showing an over -anxiety to remove all 
traces of his guilt, are suspicious. The probability 
of .suicide is weakened by the state of the mind and 
the nature of the dying declarations of the deceased. 

Lastly, it remains to be considered — fFhat is the duty 
of a Tnedical ma/n who suspects the actum of poison in a 
patient on whom he is in attendance f 
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In the case of Reg, v. Woolery Baxon Martin, who 
tried the case, in his charge to the jury, stated that, 
in his opinion, the medical men in attendance ought, 
'when the idea of poisoning struck them, to have 
communicated their suspicion to the husband,'if they 
did not suspect him ; and if they did suspect him, 
they ought to have gone before a magistrate.* Sup- 
pose they had acted as the learned judge suggested, 
and spoken to the husband, he would, in all proba- 
bility, have desisted from his terrible design for a 
time, and a great criminal would have been let loose 
on society, and without punishment Then, again, had 
they applied to the magistrates, the delay caused by 
the indecision of the magistrates how to act in so 
delicate a case would have allowed the criminal to 
remove all traces of his design, and the means of 
testing their suspicions would have been lost; and, 
along with this, would have been lost the professional 
character and fortunes of the authors of the inves- 
tigation. * There is a third course,' says Sir R 
Ghristison, ' and in my opinion it is the fittest of all. 
When the medical attendant is satisfied of the fact of 
poisoning, he should communicate his conviction to 
the patient himself His predicament, in every other 
way, is so embarrassing, that be ought not to be , 
deterred by the chance of injury to his patient from 
making so dreadful a disclosure.' ^ See an account of 
the same course being adopted in the case of Mr. 
Blandy by his physician. Dr. Addington, reported in 
Howell's State Trials^ voL xviii. 

' See also Sir R. Christison's paper on the Wooler case, 
Edirihurgh Medical Journalf vol. i. 1856. 
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Summary of the general Evidence of Poisoning, placed in 

a TaJnUar Form. 



1. The symptoms come on 
suddenly, and rapidly progress. 



2. The symptoms begin 
while the person is in sound 
health. 

8. The symptoms of poison- 
ing go on from bad to worse 
in a steady increase. 

4. Uniformity in the nature 
of the symptoms. 



5. The symptoms come on 
immediately after a meal. 



POISON. NATURAL CAUSES. 

1. Many diseases come on 
suddenly— cholera, gastritis — 
and run a rapid course to a 
fatal termination. 

2. Most acute diseases begin 
under like circumstances. 

8. This is also the case with 
many common diseases. 

4. The uniformity of the 
symptoms is common to many 
diseases ; but in some cases 
the absence of uniformity may 
be a proof of disease. 

6. Apoplexy, colic, cholera, 
and some other diseases, may 
follow a meal. But the fact 
that some hours have elapsed 
since the last meal is against 
the probability of poisoning. 

6. As a general principle, it 
may be stated that there is no 
disease likely to attack several 
persons at once, but cases are 
on record of this haying oc- 
curred. 

7. Poison may be mixed 
with the food, etc., in cases of 
imputed poisoning. 

Poison may not be found in the body, due to the 
following causes : — 

a. Discharged by vomiting and purging. 
h. The poison may have been absorbed. 

c. The excess of the poison may have become de- 

composed. 

d. Absence of the poison due to absorption and 

ultimate elimination by the kidneys, etc. 



6. Several persons are at- 
tacked after partaking of the 
same meal with the same symp- 
toms. 



7. Poison found in the food, 
vomited matters, urine, etc. 
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The fdlomng Table gives the names of the diseases whose 
together with such poivts of difference as may assist in 



IRBITANT POISON. 

Symptoms of vio- 
lent irritation in one 
or more portions of 
tlie alimentary canaL 
Pricking and burn- 
ing of the tongue 
and mouth, con- 
striction of the 
throat, and intense 
thirst. Great abdo- 
minal pain and 
tenderness. Vomit- 
ing and purging are 
also usually present. 
The skin is hot and 
cold at intervals ; 
the pulse small, fre- 
quent, and irregu- 
lar. In the last 
stage the skin may 
become icy coli 
An acrid, metallic, 
or burning taste in 
the mouth precedes 
the vomiting. The 
vomit is generally 
mixed with blood. 
Death occurs in 
from six hours to 
two days and a 
half. 



GHOLEKA. 

Extreme and sud- 
den prostration. 
The breath is cold 
to the hand in the 
last stages. The 
body is cold, shri- 
velled, and livid, or 
of a leaden hue. 
Vomiting and purg- 
ing are present ; 
the former is never 
bloody, the latter 
resembling rice 
water. The thirst 
is intense, and in 
this particular 
alone resembles the 
effects of irritant 
poison. Death in 
from one to two 
days, or even less. 



ENGLISH CHOLERA. 

In this disease all 
the symptoms of 
irritant poisoning 
are present. Pain 
in the belly, and 
vomiting. But in 
this diseasethe vomit 
is never bloody, 
most frequently 
bilious. An a/irvi 
taste in the moiuth 
and throat succeeds 
the vomiting. This 
is due to the acrid 
nature of the vomited 
matters. The stools 
contain bile in Eng- 
lish cholera, in irri- 
tant poisoning some- 
times blood. Death 
is rare within three 
days. 
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symptoms resemble those the resvM of irritaTd poisons, 
distinguishing the one from the other: — 



GASTRITIS. 

Acute gastri- 
tis is so rare in 
this country as 
scarcely to need 
description. 
Most of the 
cases recorded 
of acute gastri- 
tis have been 
found to be due 
to irritants. 



ENTERITIS. 

Though more 
common than 
gastritis, en- 
teritis is a rare 
disease. The 
bowels are 
generally con- 
fined. Tuber- 
cular and aph- 
thous inflam- 
mation of the 
intestines may 
simulate irri- 
tant poisoning, 
especially 
chronic poi- 
soning by 
arsenic. The 
post - mortem 
will reveal the 
true cause of 
death. 



PERITONITIS. 

In the early 
stages of the 
disease vomit- 
ing is rare, and 
constipation is 
the rule. The 
morbid appear- 
ances in the 
peritoneum are 
seldom caused 
by irritants. 



PERFORATION 

OF THE 

STOMACH. 

The symp- 
toms super- 
vene imme- 
diately after 
a meal ; the 
pain, which is 
very acute, 
gradually ex- 
tending over 
the abdomen. 
In most cases 
the patient 
suffers for 
some time 
previously 
from dyspep- 
sia. 
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HERNIA. 

Examine the 
seat of pain, the 
cause will be 
soon detected. 
But an omental 
hernia may he 
present, giving 
rise to twisting 
pain at urn- 
hilicos. Post- 
mortem will 
decide. 



INTUSSUSCEP- 
TION OF THE 
BOWELS. 

Pain, sudden 
and confined 
to one spot 
below the 
6 t o m a c h . 
Vomitinff is 
presentt<n<Aotf< 
purging, thus 
differing from 
diarrhoea and 
cholera. After 
a time the 
vomit becomes 
fffical. 



COLIC. 

May be con- 
founded with 
poisoning by 
the salts of 
lead. If lead 
be taken in 
large doses, it 
produces the 
s y m p toms 
common to ir- 
ritant poisons 
added to those 
of colic. In 
chronic lead 

r»isoning, the 
1 u e line 
round the 
gums, the as- 
pect of the 
patient, and 
history of the 
case, point to 
the tnie cause 
of the symp- 
toms. Lead 
colic IB also 
generally ac- 
companied by 
extreme de- 
pression of 
spirits. 



INTERNAL 

RUPTURE OF 

OROANS. 

Rupture of 
the stomach, 
duodenum, 
gall bladder, 
and impreg- 
nated uterus 
is of rare oc- 
currence. 
The autopsy 
will show the 
true cause of 
death. 
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The following Table gives the names of the diseases whose 
symptoms resemble those the result of narcotic poisoningy 
togdher with such points of difference as may assist in 
distinguishing the one from the other: — 



NABOOTIG POISONING. 

Giddiness, head- 
ache, drowsiness, 
and considerable 
difiEiculty in keeping 
awake. Paralysis 
of the muscles, con- 
vulsions ending in 
profound coma and 
death. The symp- 
toms of narcotic 
poisoning begin not 
later than an hour, 
or at most two hours, 
after the poison is 
taken, except in the 
case of poisonous 
fungi and spurred^ 
rye, when a day 
or two may elapse. 
The symptoms of 
narcotic poisoning 
advance gradually. 
The person may, in 
most cases, be rovused 
from the deepest 
lethar^. The pupil 
in opium-poisoning 
is almost always 
contracted. Reco- 
very seldom occurs 
after twelve hours ; 
in most cases death 
takes place in six or 
eight hours — the 
shortest time being 
three hours. 



APOPLEXY. 

In some cases apo- 
plexy is preceded 
by warning ^mp- 
toms — headache 
and giddiness. As 
a rule, apoplexy is 
a disease of old aee, 
and of stout, ple- 
thoric people. If 
the symptoms do 
not come on for 
some hours after 
food or drink has 
been taken, this 
disease is to be ex- 
pected ; but it may 
occur <U or imme* 
diately after a meal, 
too soon to be the 
result of the action 
of narcotics, — 10 to 
30 minutes always 
elapsing before 
.these poisons act. 
Apoplexy generally 
comes x>n suddenly, 
coma at once pre- 
sent. Seldom pos- 
sible to rouse the 
person when the 
sopor of apoplejnr 
is fully formed. 
The pupil in apo- 
plexy IS usually 
dilated. Apoplexy 
may last for days, 
or death may occur 
in an hour. 



EPILEP&Y. 

Loss of conscious- 
ness and presence of 
convulsions mark 
this disease ; and in 
these it resembles 
poisoning bv prussic 
acid. Epilepsy is 
in most cases a 
chronic disease. 
"Warnings — aura epi- 
leptica — are often 
present. The fit 
begins violently and 
abruptly. The par- 
oxysm generally lasts 
for some time, and 
death rarely occurs 
during the first at- 
tack. 
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Table showing points of difference in the action of 
corrosive and irriiant poisons. 



COBROSIYES. 



1. Destmction of the parts 
to which they are applied. No 
remote action on the system. 



2. S3rmptoms supervene im- 
mediately they are swallowed, 
and consist of a burning, scald- 
ing pain felt in the mouth, 
gullet, ^and stomach. 



3. Death may result from — 

a. Shock. 

b. Extensive destmction 

of the parts touched. 

c. Starvation. 

d. Suffocation the result 

of oedema, or spasm 
due to acid in 
lar3mx. 

4. Post-mortem appearances: 
Corrosion and extensive destruc- 
tion of tissue. 



IRRITANTS. 

1. Irritation of the parts to 
which they are applied pro- 
ducing inflammation. Remote 
action present in most of the 
irritants. 

2. The symptoms may ra- 
pidly supervene after they are 
taken, or some delay may 
occur due to the state of con- 
centration or dilution of the 
poison. Pain in the stomach 
and bowels more or less severe 
is always present with other 
signs of irritation. 

8. Death may result firom — 
a. Shock. 

6. Irritation causing 
convulsions. 

c. Protracted suffering. 

d. Starved to death. 



4. Po8^-mor^ef7i appearances: 
Irritation, and signs of in- 
flammation, ulceration, etc. 



CHEMICAL. 

CORROSIVE. 

The Mineral Acids, 

General Characters. — The mineral acids have no 
remote effects on the system ; their action is purely 
local They are seldom used for the purpose of 
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homicide, except in the case of young children. By 
suicides they are more frequently employed. 

The s3rmptoms common to the action of these acids 
supervene immediately they are swallowed, and consist 
in a sensation of baling in the mouth and goUet. 
Dreadful pain is felt in the stomach, attended with 
constant eructations, and vomiting of a brownish or 
blackish matter mixed with blood. Mucus, together 
with, in severe cases, portions of the mucous mem- 
brane of the stomach, may be detected in the vomited 
matters, which have an intensely acid reaction, chang- 
ing the colour and destroying the texture of cloth or 
other material on which they may fall. The act of 
swallowing is attended with intense pain, and not 
infrequently is rendered quite impossible. The thirst 
is intense ; the bowels are confined ; and the urine is 
diminished in quantity. The pulse is smaU and weak, 
and the skin clanmiy and cold. Respiration is per- 
formed with difficulty, and the countenance expresses 
the most intense an^et^. Sometimes, when the 
upper part of the wind-pipe is implicated, there is 
more or less cough, and difficulty of speecL The 
mouth is excoriated, the hps shriveUed and bHstered. 
In children, when the acid has been poured far back 
into the mouth, by forcing the bottle backwards 
before emptying it of its contents, the mouth may 
more or less escape injury, and the signs of corrosive 
poisoning be absent. The teeth may become loose, 
and fall out of the moutL The mental faculties 
remain clear, death generally coming on suddenly, the 
patient dying convulsed or suffocated. The period 
at which death ensues is very variable. Some cases 
recover, leaving the coats of the stomach more or less 
injured, and the general health greatly impaired. 

Post - mortem Changes, — The body externally is 
healthy. The lips and external parts of the body, 
which have come in contact with the acid, are 
charred. The mucous membrane of the mouth, 
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shrivelled and eroded, is whitish, yellowish, or 
brownish, sometimes appearing 'as if it had been 
smeared with white paint' Much of the appearance 
above described will depend upon the rapidity with 
which death has followed the swallowing of the 
poison. The mouth, gullet, and trachea may alone 
show any signs of the corrosive action, the acid never 
having reached the stomach. The stomach in some 
cases, more or less contracted and perforated by the 
corroding action of the acid, may contain a dark 
grumous liquid, the acidity of which will depend 
upon the treatment adopted, or the length of time 
that may have elapsed from the swallowing the acid 
to the fatal termination. The stomach also appears 
as if carbonized, this being due to the action of the 
acid on the effused blood ; no such appearance being 
produced when sulphuric acid is poured into the dead 
stomach. The blood, Casper states, is never fluid in 
acute poisoning by sulphuric acid, but always * syrupy 
at least, and sometimes ropy; it has a cherry-red 
colour, and add reaction.^ 

There are two things which may render the diag- 
nosis difficult : — 

1. Gastric Ulcer, 

2. Post-mortem Digestion of the Stomach. 

Gastric ulcers vary in size from that of a fourpenny 
piece to that of a florin, or larger. In shape, they 
are round or oval, and present the appearance of 
shallow but level pits, with sharp, smooth vertical 
edges, appearing as if they had been punched out. 
The peritoneal opening is smaller than that on the 
internal surface of the stomacL The absence of 
injury to the mouth and gullet will distinguish post- 
rnortem softening from the action of corrosive poisons. 
Sulphuric acid is said to possess powerful antiseptic 
properties, and that bodies of those who have died 
fr«m its effects remain long fresh. 

General Treatment, — Chalk, carbonate of magnesia, 
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the plaster from walls or ceiling of the apartment 
stirred in water, and followed by diluent drinks, 
barley water. Unseed tea, etc. The use of the stomach 
pump is contra-indicated. 

SULPHURIC ACID. 

Forms. — Sulphuric acid occurs in two forms, concen- 
trated and diluted. 

Characters, — Concentrated sulphuric acid, as it is 
found in commerce, is a heavy, oily, colourless, or 
slightly brownish-coloured liquid, not fuming when 
exposed to the atmosphere ; but when added to water, 
causing a rapid increase of temperature, which may 
crack the glass vessel in which the mixture is made. 
Sulphuric acid chars and destroys the texture of 
organic bodies placed in it. DUvte sulphuric acid is a 
colourless, strongly acid liquid, reddening litmus, and 
charring paper dipped into it when subsequently 
dried, care being taken not to scorch the paper. 

Symptoms, etc, — The symptoms and post-mortem signs 
have been already described, p. 143 et seq. 

Chemical Analysis and Teds. — ^The acid will have to 
be examined under the following heads : — 

1. Simple, concentrated acid. 

2. Dilute acid. 

3. Mixed with organic liquids, food, vomit, etc. 

4. On the clothes of the person injured. 

1. Concentrated Acid. 

a. Cha/rs Organic Matter. — A piece of wood or paper 
placed in the strong acid rapidly becomes blackened. 

b. Heat when added to Water. — ^Equal quantities of 
acid and water added together produce intense heat. 

c. Evolution of Svlphurom Acid. — ^When boiled with 
chips of wood, copper cuttings, or mercury, fumes of 
sulphurous acid are evolved, detected by their sulphur- 

K 
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like odour, and by their power of first bluing and 
then bleaching starched paper dipped in iodic acid. 

2. DUiUe Add, 

a. Chars Paper, — This only occurs when the paper 
is dried by the aid of heat, subsequently to moistening 
it in the dilute acid. 

b. Precipitation of Sulphate of Barium, — A solution 
of nitrate and chloride of barium is precipitated by 
sulphuric acid in the form of a white insoluble powder, 
unaffected by nitric or hydrochloric acids, even when 
heat is applied. This test is so delicate, that a solu- 
tion containing l-25,000th by weight of the acid is 
precipitated by it. 

c. Action of Heat, — ^The dilute acid is entirely vola- 
tilized by heat. 

3. Mixed with Organic Liquids, 

In tea, coffee, or beer, the mode of applying the 
tests are the same, the mixture being previously 
filtered. The following cautions are necessary : — 

Objection a. — ^Alum, or any acid sulphate, would give 
all the reactions with the nitrate and chloride of 
barium. 

Answer a, — Evaporate a portion of the doubtful 
liquid ; if pure acid, there will be no residue, sometimes 
only the slightest trace of sulphate of lead. 

Objection b, — Erroneous estimation of free sulphuric 
acid, in consequence of the presence of some saline 
or neutral sulphates. 

Answer b, — Evaporate as before. The free sulphuric 
acid separated by warming the liquid is then added 
to powdered carbonate of baryta until effervescence 
ceases. The resulting precipitate, when weighed, re- 
presents the free sulphuric acid present. 

4. Stains on Cloth, 
a. The strong acid changes the colour of black 



NITRIC ACID. 1 47 

woollen cloth to a dirty brown, the edges of the spots 
assuming a reddish tint after a' few days. The dilute 
acid on the same cloth produces a red stain, which 
in time becomes brown. 

h. The spots made by the strong acid remain damp 
for some time ; strong sulphuric acid having a great 
affinity for water, continually absorbing moisture from 
the atmosphere. 

c. The spot should be cut out, boiled in water, 
filtered and tested for free sulphuric acid. 

d. A portion of the cloth not touched by the acid 
should be tested, in order to show that the sulphuric 
acid found is not due to sulphates present in the 
cloth. 

e. An acid sulphate — ^bisulphate of potash — ogives a 
reddish stain to black cloth like that produced by the 
dilute acid. 

Test for this salt by incineration. 

Fatal Period, — ^Average time before death ensues is 
from two to twenty-four hours. The shortest time 
was one hour, but in children death may be instan- 
taneous. Idfoj however, may be prolonged for some 
weeks, or even months. 

Fatal Dose, — One drachm in a healthy adult has 
proved fatal ; on the other hand, however, four ounces 
have been swallowed without being fatal 

Treatment, — ^As before mentioned. 

N,B, — ^This acid of late years has given rise to 
several actions, it having been employed to disfigure 
the person by throwing it in the face. 

NITRIC Acm. 

Forms, — Strong nitric acid, and dilute nitric acid. 

Characters, — ^This acid is commonly known as aqua 
fcyrtiSf or red spirit of nitre. It is seldom used as a 
poison. The strong acid varies in colour from a pale 
yellow to a deep orange. The colour is due to ad- 
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mixture with peroxide of nitrogen. On doth and 
articles of dress it produces yellow stains, which are 
darkened by the application of an alkali. If poured 
on copper cuttings, reddish fumes of nitrous acid are 
given off. The vapour of this acid has caused death. 
DUvte nitric acid is a colourless acid liquid not pre- 
cipitated by nitrate of barium or nitrate of silver, 
showing absence of sulphuric and hydrochloric acids. 
All its alkaline salts are soluble in water. 

Symptoms, — ^The symptoms have been before de- 
scribed, and are similar to those produced by sulphuric, 
though not quite so severe. 

Chemical Analysis, — Nitric, like sulphuric acid, will 
be examined under four heads — 

1. Strong, concentrated acid. 

2. Dilute acid. 

3. Mixed with organic liquids, food, etc. 

4. On the clothes of the person injured. 

1. Concentrated Acid, 

a. FblatilUy, — ^When exposed to the atmosphere, 
strong nitric acid gives off colourless or orange-coloured 
acid &mes. Heated in a watch glass, it is evaporated 
without residue. 

b. Action on Organic Matter, — ^The acid leaves on 
woollen clothes a yellow-coloured stain, which is dark- 
ened by the addition of an alkali. The colour of the 
stain is due to the formation of picric acid. 

c. Action on Metals, — Gently heated in a test tube 
with copper filings, orange-coloured fumes are given 
off, which redden but do not bleach litmus paper. 
Starch paper treated with iodide of potassium becomes 
purple. 

' d. Solution of Gold, — If a small portion of gold leaf 
be put into the acid, no effect is produced ; but on the 
ad(tition of concentrated hydrochloric acid, the metal 
is rapidly dissolved. 
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2. Diluie Acid. 

a. Absence of sulphuric and hydrochloric acids 
proved by no precipitate being formed with nitrate of 
barium and nitrate of silver. 

b. If a piece of filtering paper be dipped into a 
solution of the acid saturated with carbonate of potash, 
it will bum like touch-paper. ^ 

c. The acid liquid saturated with carbonate of potash 
and evaporated, deposits fluted prisms. 

d. A crystal so formed, moistened with distilled 
water on a plate, and then heated with strong sul- 
phuric acid, and allowed to cool, gives with — 

a, A piece of green svIphcUe of iron — a dark 

green ring round the crystal. 

b, A small portion of morphia — ^a rich orange 

colour, a yellow liquid being formed. 

c, A small portion of brucia — a blood-red 

colour. 

3. In Organic Liquids. 

Due to the measures employed by way of treatment, 
the vomited matters may be neutral and yet nitric 
acid be present. The method adopted with viscid 
and turbid organic mixtures is to dilute them with 
pure water and then filter. If the filtrate be acid, it 
is neutralized with carbonate of potash, and evapo- 
rated. It is then set aside to crystallize, the crystals 
purified by digesting them in ether or alcohol The 
crystals are again dissolved and re-crystallized. The 
tests just mentioned should then be employed. It 
should be remembered that nitric acid has a strong 
tendency to combine with solid organic structures, 
and to become decomposed. The parts- of the body 
stained by the acid should therefore be digested in 
water at a gentle heat, the liquid cooled, filtered, and 
neutralized with carbonate of potash, and then ex- 
amined for nitre. 
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4. Stains on Clothes, etc. 

Macerate the piece of cloth in distUled water by 
the aid of heat. If the solution be acid, neutralise 
with carbonate of potash, and filter. Test the solution 
as before mentioned. 

The action of a dilute solution of caustic potash on 
the following stains on cloth is characteristic : — 

Nitric acid stain becomes of a clear orange tint. 

Iodine stain disappears. 

Bile stain remains unchanged. 

Fatal Period. — Death may take place in an, hour 
and a half, or life may be prolonged for some months. 

Fatal Dose. — Two drachms. 

Treatmmt.—As before mentioned when speaking of 
the acids generally. 

HYDROCHLORIC ACID. 

Syn, Muriatic Acid, Spirit of Salt, 

Forms. — Strong and dilute acid. 

Characters, — Strong hydrochloric acid is either colour- 
less or has a bright yellow tint due to the presence of 
the perchloride of iron. It fumes in the air, and gives 
rise to dense white fumes when a glass rod moistened 
with ammonia is held over the surface of the acid. 

The dUute add is colourless. 

Symptoms, — Poisoning with muriatic acid is so rare 
that the symptoms have not been well studied, but 
they do not appear to differ much from those pro- 
duced by the action of the other acids. 

Chemical Analysis, — The acid will have to be ex- 
amined under the following heads : — 

1. Simple, concentrated acid. 

2. Dilute acid. 

3. Mixed with organic liquids, food, etc. 
L On the clothes, etc. 
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1. Concentrated Add. 

a. Action on organic matter. The strong acid 
tinges most organic tissues, when immersed in it, a 
ydlow colmr. The stains on black cloth are at first 
distinctly red, becoming reddish brown after a few 
days, 

h. Action on Metals, — ^This acid does not act on 
copper or mercury. 

c. Hydrochloric acid added to peroxide of man- 
ganese, and then warmed, gives off cUorine gas, 
detected by its greenish-yellow colour and suffocating 
odour. The vapour thus produced bleaches litmus 
paper, and causes a blue coloration on starch paper 
moistened with iodide of potassium. 

2. DUiUe Add, 

a. Decomposes alkaline carbonates, chlorides being 
formed, which, when heated in the solid state with 
strong sulphuric acid and peroxide of manganese, evolve 
chlorine gds, known by the before-mentioned tests. 

b. FredpUation of Chloride of Silver, — A white 
curdled precipitate of chloride of silver is thrown 
down when a solution of nitrate of sHver is added to 
hydrochloric acid. This precipitate becomes grey on 
exposure to light. If a portion of the precipitate be 
added to ammonia, it will dissolve ; another portion 
is unaffected, even when boiled with nitric acid ; and 
a third portion, ignited in a capsule, becomes con- 
verted into a homy mass. 

In any case where there is a doubt as to whether 
the hydrochloric acid exists in the free state, or is 
only present in the fohn of chlorides, the following 
test should be resorted to, which will not only dis- 
criminate between the two forms, but give the rela- 
tive amounts of each present : — 

Take two equal measures of the acid liquid. Pre- 
cipitate one with nitrate of silver, after the addition 
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of nitric acid, and weigh the precipitate. Evaporate 
the second portion of the acid liquid to dryness, and 
dry the residue in a water bath ; dissolve this residue 
in distilled water, and treat the solution with nitrate 
of silver as before, weighing any precipitate which 
occurs. The weight of chloride of silver obtained 
from the first portion of the liquid will give all the 
hydrochloric acid present, both in the free state and 
in combination, while the weight of the silver pre- 
cipitate in the second portion of liquid only gives the 
chlorides, all free hydrochloric acid having passed off 
during the process of evaporation. 

Mixed wUh Organic Substances, — ^The suspected acid 
liquid should be filtered, and then distilled almost to 
dryness. The portion of the distillate which comes 
over at first, may be thrown away; but the latter 
portion will give all the reaction before described for 
hydrochloric acid, if that be present. Distillation is 
adopted in the case of this acid, as it is more volatile 
than either sulphuric or nitric acid. It may be 
objected that the acid found in the vomited matters 
is from the gastric juice. In answer, it may be stated 
that the. free hydrochloric acid in normal gastric 
juice is only about ^y^ grains in sixteen ounces, an 
amount which would give but slight reaction with 
the tests. 

On Clothes. — The spots produced by the action of 
the acid on black cloth are at first of a bright-red 
colour, changing in ten or twelve days to reddish- 
brown. These spots may be cut out and macerated 
in warm water ; the liquid thus obtained tested by 
nitrate of silver and the other tests before noticed. 
Another portion of the cloth should be treated in the 
same manner, and the resulting liquid tested, as a set 
off against the objection that the acid was present in 
the cloth. Hydrochloric acid has been used to erase 
writing from paper, in attempts at forgery, etc. The 
paper must be treated in the same manner as men- 



THE ALKALIES. 153 

tioned for the cloth, and the tests used. Sometimes 
oxalic acid is employed for a like purpose, in which 
case the nitrate of silver will give a precipitate ; but 
the oxalate of silver is soluble in nitric acid : the 
chloride is not soluble even when boiled. 

Fatal Period, — From four or five hours to thirty 
hours or more. 

Fatal Dose. — ^One ounce. 

Treatment — The same as for the other acids. 

Table shomng the colour produced by the action of the 
Mineral Adds on the SJdn, 

Nitric Add. 

Bright-yellow, due to the formation of picric acid. 
Colour heightened by alkalies. 

Svlphwric Add. 
Brown colour. 

Hydrochloric Acid. 
White colour. 



THE ALKALIES. 

« 

POTASH. SODA. AMMONIA. 

Poisoning by the use of alkalies is very rare. For 
the sake of convenience, and as the symptoms pro- 
duced by soda and potash, taken in large doses, do 
not greatly differ, one description will do for both : — 

Potash is found in commerce, as — 

1. Caustic potash, either solid or in solution. 

2. Carbonate and bicarbonate. 

3. Pearl-ash and soap-lees. 
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Soda is found as — 

1. Caustic soda. 

2. Carbonate and bicarbonate. 

3. Soap-lees, carbonate of soda mixed with caustic 
alkalL 

General Characters. — like the inorganic acids, the 
alkalies destroy the animal tissues with which they 
come in contact. Their action is local, no specific 
remote effects being produced. They are seldom, if 
ever, used for the purpose of homicide ; the deaths 
caused by them are in most cases the result of acci- 
dent When injected directly into the veins of 
animals, the action of potash and soda appears to 
differ, the former arresting the action of the heart, 
the latter arresting the circulation in the pulmonary 
capillaries — ^eath ensuing in both cases. 

Symptoms, — During the act of swallowing, the 
patient complains of a caustic taste, accompanied 
with a sensation of burning in the mouth and throat, 
extending into the stomacL Vomiting mayor may 
not be present; but in severe cases, when it does 
occur, the vomited matters may be mixed with blood. 
The surface of the body is cold, and bathed in a cold 
sweat. Purging is generally present, accompanied 
with intense pain and straining. The pulse is weak 
and quick, and the countenance anxious. 

The post-mortem appearances are inflammation and 
softening of the mucous membrane of the mouth, 
gullet, and stomach, wluch may also be covered with 
chocolate or black-coloured spots. Where life has 
been prolonged for some months the stomach may 
become contracted, the pyloric orifice scarcely ad- 
mitting the passage of a fine probe. 

Chemical Analysis, — ^The following table will show 
the reaction of these alkalies with reagents. 

The carbonates effervesce on the addition of an 
acid. 
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To distinffuish Caustic Potash from Caustic Soda, 



Bichloride of Pla- 
tinum. 



Strong solution of 
Tartaric Acid. 

Colour given to 
Aame. 



POTASH. 

Canary - coloured pre- 
cipitate in solutions 
acidulated with hy- 
drochloric acid. 

Precipitate in granular 
white crystals. 

Rose or lilac tint. 



SODA. 



No precipitate. 



No precipitate. 
Yellow tint. 



In Organic Mixtures. — If the mixture be strongly 
alkaline, filter and test as before. 

FataJ Period, — ^From three hours to as many years. 

Fatal Dose, — About half an ounce of the caustic 
alkali 

Treatment. — Water freely. Drinks containing 
citric or acetic acid, vinegar, lemon juice, oil, linseed 
tea, and other demulcent drinks. 



AMMONIA. 

In vapour, in solution, or solid. 

Symptoms, — The vapour may cause death by pro- 
duc^'^inflammation ff the \lyn. and lungs.^ ke 
symptoms to which it gives rise are a feeling of 
choking, and a suspension of the power of breathing. 
Intense heat and pain are felt in the throat, which 
may remain for some time. When ammonia is swal- 
lowed in solution, the symptoms produced are not 
unlike those the result of the action of soda or potash, 
only more intense. 

The post-mortem appearances are those found in 
most cases of poisoning by corrosives. 
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Chemical Analysis. — ^The vapour of ammonia is 
easily set free and recognised by its pungent odour. 
The carbonate e£feryesces when an acid is added 
to it, and gives a white precipitate with salts of 
lime. 

Fatal Period. — ^Death has been known to occur in 
fowr minutes, but life may be prolonged for some time, 
the person dying of some thoracic trouble. 

Fatal Dose. — ^A tea-spoonful of the strong solution. 

Treatment. — Vinegar and water. The rest of the 
treatment will depend upon the S3rmptoms present. 



CAUSTIC SALTS. 

Chloride of Antim/my ; Chloride of Zvnc ) Chloride 
of Tin ; Nitrate of Stiver. 



CHLORIDE OF ANTIMONY. 

Bviter of Antimony. 

Chloride of antimony is a corrosive liquid. The 
colour varies from a light yellow to a dark red. 
Though a powerful poison, it is seldom taken for that 
purpose. It has been taken by mistake for ginger 
beer. On the addition of water, the white oxycmoride 
is precipitated. 

Symptoms. — ^The symptoms produced by swallowing 
this substance are those of corrosive poisoning. The 
mouth and throat are excoriated, the skin cold and 
clammy, and the pulse feeble and quick. Severe 
pain is felt in the stomach, and vomiting is incessant. 

Post-rrwrtem Appearances. — ^Those found after cor- 
rosive poisoning. 

Treatment. — ^Milk, magnesia, and infusions contain- 
ing tannin. 
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CHLORIDE OF ZINC. 

This substance is a powerful corrosive. It is em- 
ployed as a disinfectant, and is sold to the public 
under the name of * Sir W. Burnett's Fluid.' This 
preparation, which is a strong solution of the chloride 
of zinc, has caused death by being mistaken for * fluid 
magnesia,' and in one case for pale ale. It is also 
used in the treatment of cancer and other tumours 
as an external application. 

Symptoms, — ^The symptoms come on immediately 
after the poison is swallowed. It acts as a powerful 
corrosive, accompanied with all the symptoms which 
have been before described when speaking under the 
head of corrosive poisons. The nervous system is 
also powerfully affected. 

PosirmorUm Appearances, — Those of corrosive poi- 
soning in its most violent form. The mouth, throat, 
stomach, and intestines are often found hardened, 
white, opaque, and corrugated. 



TIN. 

This metal requires but little notice ; but the two 
chlorides — ^protochloride and the perchloride — form a 
mixture used in the arts, and. known as Dyer^s Mixture. 
They act as irritant poisons, but are seldom used as 
such. 

SILVER. 

The only preparation of silver requiring notice is 
the nitrate ; lunar caustic or lapis infemalis. 

It acts as a powerful corrosive. If administered 
for some time in small doses, it is deposited in the 
skin, which acquires a permanent dark colour. It 
does not appear to be eliminated by the urine, and 
has been discovered in the liver five months after its 
administration was discontinued. 
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The symptoms come on immediately ; the vomited 
matters becoming blackened on exposure to light. 
The dark spots on the skin will also help to point to 
the nature of the poison. A dose of ssdt aud water 
may be given by way of treatment. 



VULNEEANT. 

GlasSy Enamdy arid Needles. 

None of the above can be considered as poisons '9 
but should they betaken, they in most cases give rise 
to irritation of the stomach and bowels. Pins and 
needles have been swallowed without doing much 
harm. Mixing ground glass in food is a favourite 
mode of killing adopted by the West Indian negroes. 



VITAL. 

IRRITANTS. 
METALLOID. 

Phosphorus. Iodine. 



PHOSPHORUS. 

Poisoning by this substance is more common in 
France than in England. In England, the deaths 
due to this poison are more frequently the result of 
accident from the incautious use of phosphorus paste 
for the destruction of vermin. Children have also 
been poisoned by sucking the heads of lucifer matches. 
It has most frequently been employed as a means of 
suicide, but seldom for the purpose of homicide. One 
case, however, occurred at the Bodmin Assizes in 
1857. Kopf relates a case of a young woman, aet. 24, 
who died on the fourth day after swallowing the heads 
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of six packets of lucifers.^ The size of the packets is 
not stated. In this case the bowels were confined, 
and the post-mortem revealed only the redness of in- 
flammation in the stomach and bowels. 

General Characters, — There are two kinds, ordinary- 
waxy, crystalline phosphorus, and a peculiar form 
known as allotropic or amorphous phosphorus. As 
found in the shops, phosphorus is preserved in water 
in the form of translucent white or slightly yellow 
coloured cylinders. It is sparingly soluble in oil, 
alcohol, and other hydro-carbons, but greatly so in 
bisulphide of carbon. White vapours are given off 
when it is exposed to the air, these consisting of 
phosphorus and phosphoric acids. 

Symptoms. — Phosphorus acts as an irritant poison, 
but some days may elapse after the poison is taken 
before the injurious effects become apparent. The 
patient may then complain of a garlic-lO^e taste in the 
mouth, peculiar to poisoning by this substance. This 
is followed by a burning sensation in the throat, ac- 
companied with severe pain in the stomach and intense 
thirst. The belly becomes swollen, and there is vomit- 
ing, in some cases of blood from the stomach, which 
may continue till death. The vomited matters are of 
a dark-green or black colour, with an odour of garlic, 
and sometimes appearing phosphorescent in the dark. 
This condition may also be observed in the motions 
passed. The pulse is feeble, the countenance anxious, 
and the surface of the body bathed in a cold sweat. 
In males priapism is not infrequent. The nervous and 
muscular delnlity is intense, and the patient may die 
in a state of collapse or during a fit of convulsions. 
The liver shares in the general disorder, and jaundice, 
more or less intense, not infrequently occurs. 

Chronic poisoning, accompanied with all the symp- 
toms just mentioned, may result from the action of 

^Allg. Wim. Med, Ztg.,'Bo, 47, 1849; Schmidt, vol. cv. 
p. 296. 
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the vapour on those engaged in the manufacture of 
phosphorus or of lucifer matches. In persons thus 
employed, necrosis of the jaws and caries of the teeth 
are not of infrequent occurrence. 

Post-mortem Appearances, — ^Those of acute irritant 
poisoning, including extensive destruction of the coats 
of the stomach, by softening, ulceration, and perfora- 
tion. The stomach may contain a quantity of white 
vapour, having a strong smeU of garlic. This white 
vapour has been noticed to pass from the vagina and 
anus of those poisoned by phosphorus.^ The blood 
appears to be thoroughly disorganized; the blood cells 
are colourless and transparent, their colouring matter 
being dissolved in the uncoagulated liquor sanguinis. 

Chemical Analysis. — ^The smell of phosphorus is 
characteristic, as is also its luminosity when exposed 
in the dark. The following process, suggested by 
Mitscherlich, may be adopted for its detection : — 

To render the suspected matter quite fluid, water 
is added, previously acidulated with sulphuric acid, in 
order to neutralize any ammonia present The liquid 
is then transferred to a glass retort, fitted with a long 
condensing tube passing into a receiver. Distillation 
is conducted in the dark, when the minutest trace of 
phosphorus may be detected by the luminous appear- 
ance of the vapour during condensation. Other modi- 
fications of this process have been suggested in order 
to increase the space occupied by the phosphorescence. 

By the above process, one part of phosphorus may 
be detected in 100,000 parts of substance. Another 
method for the detection of this poison in very minute 
quantities is that proposed by Dusart (Compt. Bend. 
xliiL 1126), and modified by Blondlot (Compt. Bend. 
lii. 1197). The test is based on the fact that when 
phosphorus is exposed to the action of nascent hydrogen 
in a Marsh's apparatus, it bums with an emerald- 
green flame. In order to avoid the yello^v^ colouring 
^ See Casper^ Handbook For. Med., vol. ii. p. 100. 
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of the flame produced by the sodium in glass, Blondlot 
recommends the use of a platinum jet. As the green 
colour is more or less interfered with by the presence 
of organic matters, he passes the gas through a solu- 
tion of nitrate of silver; the resulting precipitate is 
then placed in another hydrogen apparatus, as just 
mentioned, and the colour of the flame of the issuing 
gas noted. As phosphoric acid is taken in most 
articles of food, the only satisfactory evidence of 
phosphorus having been taken is to produce it in its 
free state, or at least to exhibit its luminosity. The 
detection of the colouring matter of lucifer matches 
in the stomach or vomited matters will point to 
the probable nature of the poison, and whence it is 
derived. 

Fatal Period, — ^From four hours to twenty days or 
more. 

FcM Dose, — One grain and a half. 

Treatment. — Emetics, use of the stomach pump, and 
the administration of demulcent drinks in which the 
hydrate of magnesia is suspended, wiU form the best 
mode of treatment. Oil should not be given, as 
phosphorus is soluble in it. 

Synopsis of the Effects due to Poisoning by Phosphorus, 

1. Which variety of phosphorus is poisonous? — 
The ordinary yellow phosphorus ususdly kept in 
water. The allotropic form is inert. 

2. What quantity sufficient to kill an adult % — One 
grain and a half. Case quoted by Christison, Poisons, 
p. 188. 

3. Symptoms as regards — 

a. Alimentary Carud. — Pain in the stomach 

and belly, eructations of gas smelling 
like garlic, vomiting, and sometimes 
purging, with other signs of irritation. 

b, Cvrcfulatory System,— ^Tendency to haemor- 

rhage from the mouth, stomach, lungs, 
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bladder, etc If the case is prolonged, 
anaemia may be present. Pulse small/ 
weak, and scarcely perceptible. 

c. Nervous System, — Cramps, creeping sensa- 

tions in the limbs, delirium, convulsions, 
paralysis, and extreme nervous prostra- 
tion. 

d. Period of Invasions of the Symptoms. — 

Obscure and insidious; some hours or 
even days may elapse before the appear- 
ance of the symptoms. 

e. Period of Fatal Termination, — In some cases 

as short as four hours. 

4. Posl^mortem appearances. 

d. Alimentary (7(iwaf— Signs of irritation and 
inflammation in the stomach and intes- 
tines. Gangrene and perforation have 
been noticed. Strong smell of garlic 
when the abdomen is laid open. Ap- 
pearances not unlike scurvy may be 
found. 

I, CeUular Tissue. — Ecchymosis may be present 
in the cellular tissue of the abdomen, chest, 
and other parts of the body. 

c Muscular Tissue. — ^Fatty degeneration has 
been noticed in some cases. 

d. lAver. — ^Fatty degeneration of the gland. 

5. Nams special aflfection produced by phosphorus 
in lucifer match makers. 

Necrosis of the jaws, usually of the lower jaw. 
The disease in most cases begins in a decayed tooth. 

6. Name a natural disease which phosphorus poi- 
soning has been supposed to resemble. 

Acute yellow atrophy of the liver. 

lODINK 

Iodine is seldom used as a poison, owing to the 
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difficulty experienced in disguising its colour. In 
the form of a strong solution, it has been, however, 
employed for throwing on the person with intent to 
cause grievous bodily harm, as in this form it is cor- 
rosive, and destroys the parts which it touches. 

General Characters. — Iodine is a dark grey solid, 
with a bright metalKc lustre. It melts at 107**, 
boils at 175°, and gives off at the ordinary tempera- 
ture a faint odour not unlike chlorine. But slightly 
soluble in pure water, it is readily dissolved when a 
soluble iodide is added to the water. 

Sympt(ms,—Tho^Q produced by irritant poisons 
generally; the severity of the symptoms being in- 
creased by the strength of the solution, iodine possess- 
ing corrosive as well as irritant properties. 

Post-mortem Appearances. — ^Those the result of acute 
irritant poisoning. 

Fatal Period, — ^Two days. 

Fatal Dose. — One drachm or less. 

Treatment. — The stomach should be emptied by the 
aid of the stomach pump, and then diluent drinks — 
arrowroot and barley water — ^may be given. 

Chemical Analysis. — ^Add bisulphide of carbon to 
the suspected mixture, and shake them together. The 
sulphide will dissolve out the iodine, which may be 
obtained on evaporation and sublimed. The charac- 
teristic reaction of iodine, the development of a blue 
colour on the addition of a small quantity of starch, 
will be conclusive evidence of its presence. 

IODIDE OF POTASSIUM. 

This salt is largely used in medicine ; and though 
poisonous effects may be produced, due probably to 
some constitutional idiosyncrasy, it has been seldom 
used as a poison. It must, however, be placed among 
noxious irritant substances. 

General Characters. — ^Iodide of potassium — ^hydrio- 
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date of potash— occurs in cubical crystals of a white 
or faint yellow colour, very slightly deliquescent when 
pure, and with a feeble odour of iodine. 

Symptoms. — Iodide of potassium acts as an irritant 
in large doses, producing also many of the symptoms 
which attend a violent catarrh. Small doses — ^three 
to five grains— have produced in some persons most 
unpleasant and even alarming symptoms. In chronic 
poisoning, certain glands, the mammary and testicles, 
are said to waste away. Salivation is not infrequently 
present. 

Treatment. — ^The use of emetics and the stomach 
pump, starch, etc. 

Chemical Analysis. — ^In solution, iodide of potash 
gives the following characteristic reactions : — 

a. With a salt of lead, Bright yellow precipitate. 

b. With corrosive sublimate, Bright scarlet precipitate. 

c. With strong nitric acid ) . , , , 

and st^h, \ ^ ^1^« <^^1^^- 

In organic mixtures the mode of detecting it is more 
complicated. 

Sulphurated hydrogen should be first passed through 
the mixture in order to convert any free iodine into 
hydriodic acid. The excess of the gas is then driven 
off by the application of heat and potash added, the 
resulting Hquid filtered, and the filtrate evaporated to 
dryness. To get rid of any organic matter, the resi- 
due left after evaporation is charred at a low red heat, 
reduced to powder, and dissolved in water. This 
solution is then concentrated, and strong nitric acid 
and solution of starch added, when, if iodine be pre- 
sent, the blue colour will be developed. 
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METALLIC lERITANTS. 

AESENIC. 

Arsenic is found as metallic arsenic, as arsenious 
acid, in the form of two sulphides — realgar and orpi- 
ment — ^and as a constituent of several ores — ^iron, 
copper, etc. 

Metallic arsenic is of a steel grey colour, brittle, 
and sublimes at a temperature a little below 400° F., 
without, however, previously fusing. The vapour of 
the metal has a peculiar garfic-like odour, which is not 
possessed by any of its compounds. 

Arsenious Acid. 

Arsenious acid — ^white arsenic, the most important 
of all the compounds of arsenic — ^is colourless, odour- 
less, and almost devoid of taste. As found in com- 
merce, it occurs under two forms, as a white powder, 
and as a solid cake, which is at first nearly trans- 
parent, but soon becomes opaque, and then resembles 
white enamel At a temperature of about 380° F. it 
sublimes, but is again deposited on cool surfaces in 
the form of octahedral crystals. It is but slightly 
soluble in cold water, only about half a grain to a 
grain being taken up by an ounce of water. Stirred 
in boiling water and then allowed to cool, from a 
grain to a grain and a quarter is dissolved in the same 
quantity of water ; but when it is boiled for an hour, 
about twelve grains are dissolved in the ounce of 
water. This solubility is, however, diminished by 
the presence of any organic matter in the liquid. It 
is therefore less soluble in infusions of tea or coffee 
than in pure water. 

Arsenious acid is used in the arts, in the manufac- 
ture of certain green colours, in dyeing, and in calico- 
printing. A weak solution is employed in medicine ; 
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in the treatment of certain diseases of the skin, in 
agae, and in other diseases. 

It has been proposed to use arsenious acid, on 
account of its caustic properties, as an application for 
cancerous tumours. The employment of this sub- 
stance for this purpose is by no means new ; but its 
use has been revived from time to time by the char- 
latan. In the year 1844, a man was tried at the 
Chester Winter Assizes — Reg, v. Part — for the murder 
of a woman whom he pretended to cure of a cancer by 
the use of an arsenical plaster. In another case, 
recorded by M. Flandin, where death occurred, the 
quack declared that he had not applied more than 
four or five grains to the woman's breast. The powder 
used by these gentlemen is generally composed of 
arsenious acid, realgar, and oxide of iron. The above 
cases, to which many more might be added, attest to 
the danger which attends the application of arsenic 
to the surface of the body ; it should therefore never 
be used, especially as a more safe and potent caustic 
for this purpose is found in the chloride of zinc. 

Farmers employ arsenious acid — ^white arsenic — ^for 
destroying vermin; for steeping com in order to 
destroy any spores of fungi; and it also forms an 
ingredient in the wash for sheep. Injurious effects 
have followed the accidental use of the com thus 
treated, and those employed in washing the sheep 
have suffered more or less severely. 

By an Act of Parliament, 14 Vict. cap. xiii. sec. 3, 
it is ordered that if sold in small quantities, it must 
be mixed with soot or indigo, ten pounds being the 
smallest quantity allowed to be sold unadulterated. 

The presence of this adulteration must be remem- 
bered, as a medical man may be led into an error 
when the vomited matters are coloured blue or black. 
Arsenic is not as a rule a corrosive poison, nor does 
it act chemically on the animal tissues. One case is, 
however, on record where it acted as a corrosive. Its 
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action is that of an irritant, causing inflammation in 
the stomach and bowels of those who have taken it ; 
and it appears that these effects are produced whether 
the poison be swallowed or introduced into the 
system in any other way, i.e, by injection into the 
rectum or vagina, or applied to the surface of the 
body. 

Arsenic cannot be considered in the light of an 
accumulative poison. Griven in medicinal doses, it is 
eliminated in fifteen or twenty days. The kidneys 
speedily get rid of the poison from the body. Death 
may result from tho application of arsenic to sores, or 
even if it is applied to a considerable surface of the 
body. It has also been injected into the vagina and 
into the rectum with an enema. 

Symptoms of Arsenical Poisoning. 



ACUTE. 

The rapidity and virulence of the 
symptoms are more or less modified 
by the form (i.e. solntion) and the 
quantity of the dose taken. From 
half an hour to an hour is the usual 
time which elapses before the symp- 
toms of poisoning present themselves. 
In one case, when the poison was in 
solution, the symptoms came on im- 
mediately after it was swallowed ; in 
another, after the lapse of eight 
months. The patient first complains 
of a feeling of faintness and depres- 
sion, followed by intense burning pain 
in the stomach, increased by the 
slightest pressure. Nausea and vomit- 
ing, the latter increased by the act of 
swallowing, now occur. The vomited 
matters may be dark-brown, black, or 
bilious ; or they may be greenish from 
the admixture of the indigo with the 
arsenic coming in contact with the 
yellow colouring matter of the bile. 
Blood may also be vomited. Purging, 



CHRONIC. 

The symptoms are 
not so well pronounced 
as in. acute poisoning. 
The eyes become in- 
flamed and wateiy. 
The skin may be irri- 
table, and in some cases 
patches of a vesicular 
eruption — * ekzema ar- 
semcale ' — appears. Ar- 
senical poisoning has 
been mistaken for nettle 
rash and scarlet fever. 
Paralysis, more or less 
general, is not of infre- 
quent occurrence. The 
sufferer emaciates, the 
hair falls off, and he 
dies from exhaustion. 
The tongue in some 
cases is excoriated, and 
salivation is also pre- 
sent, foetor of the breath 
being well marked. 
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Janndice has also been 
noticed in some cases. 
The symptoms of this 
form of poisoning are 
frequently so mislead- 
ing, that death dne to 
the action of arsenic has 
been referred to 'spon- 
taneous inflammation of 
the bowels.' 



accompanied with straining at stool, 
and cramps in the calves of the legs 
may occur ; the purging, like the 
vomiting, being incessant, and afford- 
ing no relief to the sufferer. The 
thirst is intense, the pulse feeble and 
irregular, and the skin cold and 
clammy. As a rule, the symptoms 
in this form of poisoning are continu- 
ous ; but cases occur in which there 
are distinct remiadonSf and even inter- 
missiona. Coma, paralysis, or tetanic 
convulsions, may supervene before 
death closes the scene. 

Certain anomalies may occur, — The 
pain may be absent or but slight. 
Vomiting and purging do not occur 
in all cases, nor is thirst a most per- 
sistent symptom always present. In 
some cases the symptoms resemble 
those which accompany an attack of 
cholera. In others, signs of collapse 
first make their appearance, from 
which the patient may rally, or he 
may die outright. The severity of 
the symptoms does not appear to be 
affected by the form or quantity of 
the poison. It should also be remem- 
bered that arsenic may produce symp- 
toms closely resembling those the 
result of narcotic poisoning. 



Post-mortem Appearances. — The appearances found 
after death depend upon the quantity of the dose 
and the length of time which supervenes between the 
taking of the poison and death. Inflammation of the 
stomach is a marked effect of the action of this sub- 
stance on the system ; and this condition is in most 
cases present whether the poison be swallowed, 
sprinkled on an ulcerated surface, or rubbed into 
the skin. When the poison has been swallowed, 
the stomach may be found covered with white patches 
of arsenic, embedded in dark-coloured thick mucus, 
mixed with blood. The inflammatory redness is some- 
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times found spreading over the entire surface of the 
stomach; at others, at the cardiac end only. The 
red colour is increased on exposure to the air. Per- 
foration of the stomach is very rare. Inflammation 
of the stomach has been* known to occur within two 
hours after swallowing the poison. Ulceration of the 
same organ has occurred in a person who died from 
the effects of arsenic in five hours (Christison On Poisons^ 
p. 340). 

The mouth, phar3nix, and gullet are generally found 
free from any inflammatory action. The small intes- 
tines may or may not be affected ; in most cases the 
duodenum alone shows any signs of irritation. The 
rectum is that part of the large intestine most prone 
to inflammation. The other internal organs — the 
liver, spleen, and kidneys — do not appear to be ap- 
preciably affected by arsenic. 

Due, probably, to the antiseptic properties of ar- 
senic, the stomach and intestines retain for a long 
time after death the appearances of irritant poisoning. 
In two cases this was so well marked as to be visible, 
in the one case after twelve months, and in the other 
nineteen months after interment. 

The period which may elapse after Death when Arsenic 

may be Detected, 

Arsenic is an indestructible poison, and may be 
found in the body after many years. In one case it 
was detected after the lapse of fourteen years. Arsenic 
has the power, to a certain extent, of arresting putre- 
factive changes ; the stomach may therefore be found 
well preserved and with the signs of inflammatory 
action present after the lapse of many months, and 
after putrefaction had far advanced in other parts of 
the body. 

The following table is taken from Taylor, and shows 
the amount of arsenic which may be found in the 
liver at the following periods : — 
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After taking the Poiaon. 


Total Weight of Arsenic. 


In 5J to 7 hours, . 
» 8} „ 
»> 15 „ 
„ 17 to 20 „ 
„ lOJ days, 
„14 „ 


0*8 grains. 
1-2 „ 
2-0 „ 
1-3 „ 
1-5 „ 
0-17 „ 


1 • 1 n • 


•» • • 1 1 



In trials for arsenical poisoning, where an exhuma- 
tion has been made, the question may arise whether 
the arsenic found in the body has been carried into 
it from the earth surrounding the coffin. 

In reply, the foUowing points must be kept in 
mind: — 

a. Arsenic may occur in certain calcareous and 
ochrey soils. 

h. In these soils no arsenical compound solvhk in 
water has been found. 

c. The arsenic of these soils is dissolved out by 
hydrochloric acid, proving their previous insolubility. 

d. The arsenic is therefore probably in the form of 
an arsenite or arseniate of iron, lime, etc. 

e. Careful experiments have rendered it evident 
that even * under the most favourable circumstances 
the dead human body does not acquire an impregna- 
tion of arsenic from contact with arsenical earth' 
(Taylor). 

/. It has been suggested that the arsenical com- 
pound in the soil may be rendered soluble by the 
ammonia formed during putrefaction. This sugges- 
tion is negatived by the following facts : — 

a. The production of ammonia ceases before 
the body arrives at that stage of decom- 
position when it is at all likely to be 
exposed to the action of the soil of the 
cemetery. . 
h. The production of hydrosulphuret of am- 
monia during decomposition, would tend 
to the production of sulphuret of arsenic 
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forming yellow patches in the substance 
of the organs, thus rather fixing the ar- 
senic in particular parts, than allowing it 
to percolate through the tissues of the 
body from external application. 
Analysis of the suspected Earth — About two pounds 
of the earth should be boiled for some time in water ; 
the supernatant liquid should then be poured off from 
the insoluble residue, and filtered. The filtered liquid, 
after concentration, may then be examined by the 
tests about to be described. If no arsenic be. found, 
the residue may be boiled with dilute hydrochloric 
acid, filtered, concentrated, and then tested as before. 

Detection of Arsenic. 

General Directions, — ^In cases of suspected poisoning 
by arsenic or antimony, the contents of the stomach 
should be mixed with distilled water acidulated with 
hydrochloric acid and filtered, the filtrate placed in 
a stoppered bottle, and lettered or numbered A or 1. 
The liver should be cut into pieces, some of which 
should be bruised in a mortar with distilled water 
acidulated as above mentioned, pressed and filtered, 
the filtrate placed in a bottle, and marked B or 2. 

The kidneys and portions of the other solid organs 
may also be treated as before. Each solution so ob- 
tained may be then tested by the processes about to 
be described. By these means the amount of poison 
in each organ may be estimated. 

Before subjecting the organic mixture to Marsh's 
or Reinsch's test, Brande and Taylor strongly recom- 
mend a modified course of procedure. 

The liquid mixture, or the finely divided solid, is 
mixed with an excess of strong hydrochloric acid in 
a flask, and slowly distilled by means of a sand bath, 
the distillate carried into a receiver containing a little 
water, and the process continued nearly to dryness. 
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If arsenic be present, the distillate contains the 
arsenic as chloride, and can be at once subjected with 
great facility to the usual tests for the presence of 
that metal. This mode of proceeding both facilitates 
and expedites the ordinary methods of testing, as it 
separates the arsenic present from the complex or- 
ganic mixtures with which it is associated, and pre- 
sents it in a comparatively pure form for identification. 

MarsKs Test. 

This method for the detection of arsenic is founded 
on the fact that this metal forms a gaseous compound 
with nascent hydrogen, from which it may be readily 
separated by appropriate treatment. 

The usual form of the apparatus is that of a U- 
shaped glass tube about one inch in diameter and 
eight inches high, supported in a vertical position on 
a wooden stand. One end of the tube is fitted with 
a tap, and terminates in a glass tube drawn to a fine 
point; the other end is closed with a cork. The 
apparatus is used as follows : — ^A piece of pure zinc is 
dropped into the tube, and shaken into such a position 
that it occupies the bottom of that limb of the tube 
which is furnished with a tap. Water is then added, 
and subsequently sufficient pure sulphuric acid to 
cause a moderately brisk evolution of hydrogen. The 
gas being allowed to accumulate for a short time, 
the tap is then partially turned on, and the gas 
ignited ; if, on depressing a piece of white porcelain 
momentarily in the flame, no deposit or discolora- 
tion occurs, the reagents used may be taken as pure. 
The tap is now connected with a tube of thin hard 
glass drawn out to a fine point at the end, and having 
a constriction at the middle. The liquid to be tested 
being now placed in the apparatus, the gas is again 
ignited, and a piece of white porcelain momentarily 
depressed in the flame, when, if arsenic is present, a 
black metallic-looking stain will appear. Should this 
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prove to be the case, and while the gas is passing, the 
exit tube should be heated to redness a little before 
the constricted part, when a dark ring will appear. 
T&e black deposit on the porcelain may be either 
arsenic or antimony, but may be distinguished as 
follows : — 



Heated with a little 
nitric acid, 

Warmed with a 
strong solution of 
chlonde of lime, 

The nitric acid 
solution evapo- 
rated to dryness 
gives, with nitrate 
of silver, 



ANTIMONY. 

Oxidizes to a white 
insoluble powder. 

Is not dissolved. 



No reaction. 
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Dissolves. 



Dissolves. 



A brick-red precipi- 
tate. 



The portion of the tube on which the dark ring has 
been deposited is cut off, broken into fragments, and 
heated in a small, hard glass tube ; when, if arsenic be 
present, a white sublimate will be obtained of well- 
defined octahedral crystals. If the sublimate be 
treated with sulphide of ammonium, it will dissolve, 
and an evaporation of the solution to dryness — ^a resi- 
due of the yellow sulphide of arsenic — ^will remain, 
which, if heated with strong nitric acid, and evaporated 
again to dryness, will give a brick-red precipitate 
with nitrate of silver solution. 

Beinsch's Test 

First obtain a clear solution by filtration or other- 
wise, and then proceed as follows : — Strongly acidify 
the liquid with hydrochloric acid, introduce some 
pieces of copper foil, and heat to near the boiling 
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point of the liquid. Both the acid and metal must be 
previously tested to ensure their freedom from arsenic. 
Any arsenic present will then be deposited on the 
copper in the metallic state, either in the form of a 
black lustrous deposit, when the arsenic is present in 
any quantity, or else as a steel grey coating, when a 
minute quantity only is present. In either case, the 
copper foil, after remaining for some time in the sus- 
pected fluid, is taken out, introduced into the bottom 
of a hard glass tube, and heated to low redness, when 
the arsenic will sublime as arsenious acid in octahedral 
crystals, forming a ring in the cooler portion of the 
tube. The deposit is identified as arsenious acid by 
the form of the crystals, and by its deportment with 
the various reagents, as in the treatment of similar 
sublimates mentioned under * Marsh's Test.* 

Objections to ReinscKs Test, 

The chief objection to Reinsch's Test is the possible 
impurity of the reagents used, — ^both these reagents, 
even when supplied as pure, being liable to contain 
traces of arsenic. As met with in commerce, both 
hydrochloric acid and metallic copper invariably con- 
tain minute quantities of arsenic, the former generally 
containing the larger quantity of that impurity. 
Although, by purchasing the purest possible reagents, 
especially prepared for analysis, it may be possible to 
ensure their freedom from arsenic ; yet in all cases 
they should be tested before using them. Some of the 
hydrochloric acid should be diluted with distilled 
water, and gently heated with the copper foil If no 
tarnishing or deposit of any kind occurs on the metal 
after a lapse of several hours, the reagents may be 
taken as pure, and the trial of the suspected substance 
at once made. 

Moxam's Method for the Detection of Arsenic. 
Professor Bloxam has recently suggested an admir- 
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able and delicate process for the detection of small 
quantities of arsenic. The method is, like that of 
Marsh, founded on the property possessed by nascent 
hydrogen, of forming a gaseous compound with arsenic ; 
but instead of the hydrogen being generated by the 
action of dilute sulphuric acid on zinc, Professor 
Bloxam generates the gas by an electric current. 

The wires from the extremities of a battery termi- 
nate in small plates of platinum foil, which are 
plunged into the liquid to be tested, the apparatus 
being so arranged that the hydrogen gas evolved from 
the negative pole is alone collected. The issuing gas 
is tested in a similar manner to that obtained in 
Marsh's process. This method of Professor Bloxam's 
is exceedingly delicate, and possesses one great 
advantage, that no zinc being used, there is no danger 
of contamination by the use of impure metal ; while, 
ss nothing foreign is introduced during the process of 
testing, the liquid under examination is left pure for 
the application of other tests if necessary. 

Fatal Dose. — ^Two grains in solution have been 
known to cause death. Recoveries have, however, 
occurred after an ounce or more of the poison has been 
taken. Vomiting and purging are more urgent when 
the dose is large, probably assisting to get rid of the 
arsenic before its fatal action is produced. 

Fatal Period. — ^From twenty minutes to two or 
three weeks, and even later from the secondary effects 
of the poison. 

Treatment. — ^Vomiting should be promoted, and 
diluent drinks largely given. The stomach pump, if 
it can be procured without much delay, should also 
be employed to empty the stomach. Symptoms as 
they occur must be treated on general principles. 

The hydrated sesquioxide of iron, and the hydrated 
oxide of magnesia, and animal charcoal have been 
proposed and used as antidotes. The sesquioxide of 
iron can be prepared remedy to hand by saturating the 
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tincture feri sesquiMoridi with ammonia. It should 
be given freely. Reputed antidotes are useless when 
the poison is in the solid state. 

Other Poisonous Compounds of Arsenic, 

Arsenical Vapour. — ^The vapour from the flues of 
copper and arsenic smelting works in Cornwall escap- 
ing into the air may cause death to cattle, and the 
destruction of vegetation. The workmen in these 
works not infrequently suffer from eruptions on the 
skin, and from great constitutional derangement ; but 
on the whole, taking into consideration the dangerous 
nature of their employment, the men appear to enjoy 
average health. Actions for damage and nuisance 
have resulted from the escape of this vapour from the 
factories. 

Arsenite of Potash — A solution of arsenite of potash, 
mixed with the tincture of red lavander. Better 
known as Fowler's Solution, or as Fowler's 
Mineral Solution, or Tasteless Ague Drop. It 
is probably a solution of arsenious acid in carbonate 
of potash, and not a true arsenite of potash. This 
preparation is much used as a domestic remedy in 
ague in the Fens of Cambridgeshire. Death from its 
use is rare; but it is nevertheless too dangerous a 
medicine to be used recklessly. Idiosjnacrasy has 
much to do with the action of the drug, some taking 
even large doses with impunity, whilst in others 
the smallest medicinal dose has produced alarming 
symptoms. 

The mixture used for washing sheep, composed of 
tar water, soft soap, and arsenic, has caused death in 
twenty-four hours. The men engaged in dipping the 
sheep may suffer both locally and constitutionally 
froni the effects of the arsenic in the solution. 

Treatment. — As before described. 

Analysis. — See p. 171 et seq. 

Arsenite of Copper. — Scheele's, green, and the aceto- 
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arsenite of copper, Schweinfiirt green, are met with 
in commerce and the arts as green pigments. Among 
workmen they are familiarly known as Emerald green, 
Brunswick green, or Vienna green. In France the 
term vert Anglais, or English green, has been given to 
them. Scheele's green contains about 55 per cent, of 
pure arsenious acid; the other, Schweinfiirt green, 
about 58 per cent. 

These colours are employed for various purposes, 
among which the following may be mentioned : — 

a. Artificial flowers and other articles of dress. 

6. Confectionery, pastiy ornaments, and toys. 

c, ' As green paint for the insides of houses. 

d. In the green colour for wall papers. 

e. In the green-coloured paper lining boxes, etc. 
The employment of Emerald green in the colouring 

of wall papers is so extensive, that in the year 1860 
an English paper-stainer stated that he used two tons 
of arsenic weekly. In 1862 the amount of this colour 
manufactured during the year was from 500 to 700 
tons. As the colour is only loosely applied to the 
surface of the paper by means of a weak solution of 
size, it is easily brushed off, and may so impregnate 
the atmosphere of a room as to produce injurious 
effects on those who inhabit the apartment. In the 
case of ladies' dresses the following method is adopted : 
— *The colouring material is made by thoroughly 
stirring together a mixture containing, in definite pro- 
portions, the green pigment, cold water, and starch, 
gum-arabic, or some similar substance which shall 
give the colour consistence and adhesiveness. Not 
infrequently in this process the hand and forearm are 
freely used in the liquid to expedite the work. Of 
this mixture, properly prepared, the workman takes 
a quantity in his fingers and roughly spreads it over 
the muslin or fine calico. The fabric is then beaten 
and kneaded between the hands until it is uniformly 
coloured. The longer this process is continued, the 

M 
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more perfect is the result. The cloth is now fastened 
to a frame for dr3dng. In all this process of colour- 
ing, the hands, forearms, and frequently also the face 
of the operative, must become so&ed with the green 
colour. It will be also observed that the colour is 
but loosely applied, no mordant being vsed, as in calico 
printing, to fix the pigment in the texture of the 
cloth.' 

Symptoms, — AU the effects produced by arsenic 
may result from the use of articles coloured with 
these pigments. Chronic inflammation of the stomach 
and bowels, and irritation of the eyes, accompanied 
in some caaes with extreme nervous debility and 
prostration, are by no means uncommon in those 
employed in the manufacture of this * cheerful,' but 
poisonous, colour. The skin of the hands, arms, and 
scalp are often attacked by a vesicular eruption or 
an erythematous redness. When it is borne in mind 
that, according to the analysis of Hofmas, a single 
twig of twelve leaves may contain as much as ten 
grains of pure arsenic, it is not to be wondered at that 
the most serious results have occurred from the reck- 
less use of these colours. In Prussia and France the 
use of the arsenical colours is prohibited. 

Analysis. — Scheele's green is insoluble in water, 
but is soluble in ammonia, the solution having a blue 
colour, from the separation of the arsenious acid from 
the oxide of copper. A few drops of the blue ammo- 
niacal solution poured on some crystals of nitrate of 
silver, the yellow arsenite of silver is formed. The 
tests before described are applicable for the detection 
of this substance. 



ORPIMENT. 

Orpiment, or yellow arsenic, one of the sulphurets 
of arsenic, has been used occasionally as a poison. It 
is also largely employed in the arts for paper-staining 
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and for colouring toys. In cases of arsenical poisoning, 
it is this compound that is commonly found adhering 
to the stomach and intestines. It is formed by the 
sulphuretted hydrogen, the result of decomposition, 
acting on the white arsenic swallowed. 



REALGAR, 

or red arsenic, is another of the sulphurets of arsenic, 
and, like orpiment, is largely used in the arts as a 
colour. It is also employed, like 6rpiment, as a 
depilatory, fatal results following its use for this 
purpose. The colour of this substance prohibits its 
frequent use as a poison. 

Both of these compounds owe their poisonous pro- 
perties to the amount of free arsenious acid which 
they contain, and which may be as much as 30 per 
cent. 

Symptoms. — The symptoms produced by these sub- 
stances are similar to those caused by arsenic. The 
fatal dose will depend on the amount of free arsenious 
acid which they each may contain. 

Treatment, — ^Emetics, and demulcent drinks. 

Analysis. — ^As before. 



Metallic arsenic, fly powder, arsenic acid, and the 
arseniates of potash and soda, are all poisonous. The 
papier mov/re of the shops consists of blotting paper 
steeped in a solution of arsenite of potash. Macquer's 
neutral arsenical salt is the binarseniate of potash. 

The symptoms which attend the internal adminis- 
tration of these substances are those of arsenical 
poisoning. 

Treatment. — ^When metallic arsenic has been taken, 
vomiting must be promoted by the use of proper 
emetics. Tartar emetic should never be used. In 
the treatment for poisoning with arsenic acid, or of 
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the arseniates of potash and soda, the hydrated oxide 
of iron, or of the acetate of iron, should be used, as 
these substances are precipitated by the iron. 

ARSENURETTED HYDROGEN 

has proved fatal in several cases. ' It is generated in 
the process known as Marsh's test for arsenic, and is 
so poisonous that a very small quantity has caused 
death. In most cases death has been the result of 
accident. 

Symptoms, — Giddiness, fainting, constant vomiting, 
pain in the stomach, and suppression of urine are 
among the most prominent symptoms. 

The post-mortem appearances are inflammation of 
the stomach, with more or less softening of its coats. 
The liver and kidneys are also more or less affected, 
and have been found of a deep indigo colour. 

Analysis, — ^This has been described when speaking 
of Marsh's test for arsenic. 



ANTIMONY. 

Antimony, the stibium of the ancients, is obtained 
jfrom the native sulphide. Metallic antimony is of a 
bluish-white colour, crystalline, and brittle* It melts 
at about 840"^ ^., and is slowly volatilized at a white 
heat. 

Two compounds of antimony — tartar emetic and 
chloride of antimony — ^are alone of any toxicological 
interest. 

TARTAR EMETIC. 

ArUimonium Tartaratum. Tartarated Antimony. 

Tartar emetic occurs as a white powder, sometimes, 
however, with a yellowish tint. It may contain 
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minute portions of arsenic. It is solubl^e in about 
three parts of boiling water and fifteen of cold, and 
is insoluble in alcohol. The vinum arUimoniale of 
the Pharmacopoeia contains two grains of the salt in 
an ounce of wine. 

Before 1856, poisoning by antimony was of rare 
occurrence, but since that year several cases of 
chronic poisoning have occurred, giving to this sub- 
stance considerable importance. 

Symptam.-T.rtB. eLetic is an irritaiit poison, but 
possesses slight corrosive properties* When taken in 
large doses, two or three drachms, it gives rise to a 
metallic taste in the mouth, which is not easily re- 
moved. In most cases violent vomiting follows im- 
mediately after the poison is swallowed, the vomiting 
continuing 'even after the stomach is emptied of its 
contents. Burning pain is felt at the pit of the 
stomach, accompanied with cramps in the belly and 
purging. There is considerable difficulty in swallow- 
ing, and the patient complains of tightness and con> 
striction in the throat. The mouth and throat ih 
some cases are excoriated, or covered with whitish 
aphthous - looking spots, which ultimately become 
brown or black. In some cases the thirst is intense, 
in others absent or nearly so. Cramps in the lower 
extremities, almost amounting in some cases to 
tetanic spasms, followed by extreme depression, are 
generally the precursor of a fatal termination. The 
urine is not suppressed, as is the case in arsenical 
poisoning. The skin is in some cases covered by a 
pustular eruption, not unlike that of small-pox. Such 
is an imperfect description of acute poisoning by 
antimony ; it now remains to consider the symptoms 
which mark the chronic form of poisoning. These 
differ chiefly in being less intense and less rapid, the 
fatal termination being more prolonged. Chronic 
poisoning by small doses is that form of poisoning 
which appears most in vogue of late years. The un- 
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fortunate victim complains of constant nausea and 
retching. Food is objected to, as it only increases 
the vomiting. The matters vomited are at first 
merely mucus, but after a time they become mixed 
with bile. Each time the poison is repeated the 
symptoms become aggravated. Emaciation gradually 
sets in, and the person dies from complete exhaustion, 
or from the effects of a larger dose than usual. 

Post-mortem Appearances, — ^The mucous membrane 
of the throat, gullet, and stomach is inflamed,^ and in 
some places softened and corroded. Aphthous-look- 
ing spots are not infrequently found on the mucous 
membrane of the stomach, and these may also be 
observed on the throat and on the small intestines. 

The liver has been found in some cases of chronic 
poisoning, where the fatal termination has been for 
some time retarded, enlarged, and its structure so 
soft as to be easily broken down. The appearances 
above detailed may be more or less absent or present, 
according to the time that may have elapsed from 
the swallowing of the poison to the time at which 
death has occurred. 

Elimination of Antimony from the System, — ^Anti- 
mony, taken in a large dose, or in small doses fre- 
quently repeated, appears to be rapidly absorbed and 
then eliminated from the system by the kidneys. 
Dating from the time at which the poison was swal- 
lowed, it will be found in the organs of the body in 
the following order : — 

a. Stomach and bowels, but slightly in the liver. 

K Absent from the stomach, but present in the 
liver, spleen, and kidneys — traces in the blood. 

c. Present in the fat and bones, with traces in the 
liver, faeces, and urine. 

d. The period required for its complete elimination 
from the vital organs varies from fifteen to thirty 
days. 

In other words, the presence of antimony in the 
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stomach and intestines points to the recent adminis- 
tration of the poison; and its absence from those 
organs, and presence in the others above mentioned^ 
^ to a more remote period of administration. 

It has been suggested that in some cases the poison 
may be eliminated by the mucous membrane of the 
stomach. This assumption is negatived by the fact 
that antimony has been found in the other organs of 
the body and not in the stomach. 

Fatal Dose. — ^It is impossible to state with certainty 
the exact amount of antimony which may prove fatal, 
as recoveries have taken place even after an ounce 
had been taken. Large doses are uncertain in their 
effects, as the severe vomiting which they produce 
generally helps to get rid of the poison. In small 
doses, death may result from the depressing action 
which it exerts over the heart. 

Fatal Period, — ^From a few hours to several weeks 
and even months. 

Treatment. — ^Promote vomiting by the administra- 
tion of warm water, or warm greasy water, and then 
give any vegetable infusion containing tannin, viz. 
tea, oak bark, or cinchona bark. 

The Detection of Antimony. 

Prepare the solutions of the Uver and other solid 
organs, and also the contents of the stomach, as 
described under the detection of arsenic. Through 
a portion of one of the solutions pass a current of 
sulphuretted hydrogen, which will produce, if anti- 
mony be present, an orange-coloured precipitate of 
the sulphide of antimony. The precipitated sulphide 
is dissolved by hot hydrochloric acid with the evolu- 
tion of sulphuretted hydrogen ; and if the resulting 
solution be poured into water, a white precipitate is 
formed of oxychloride of antimony, soluble in tartaric 
acid. Marsh's and Seinsch's tests may also be used 
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for the detection of antimony. The former is, how- 
ever, open to the objection, that antimony, when pre- 
sent in any quantity, rapidly precipitates on the zinS 
in the form of a flocculent black deposit, while the 
issuing gas is found to contain only traces of the 
metal. 

Eeinsch's test is, however, very delicate, and its 
application is in every respect similar to that in use 
for the detection of arsenic. The acid liquid shouloL, 
however, be boiled down to a small bulk with the 
copper before a conclusion is drawn as to the entire 
absence of the metal. 



[Table of Arsenical Deposit. 
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Thefollowmg Table gives the characteristic reaction of 
the Antimomcd and Arsenical Deposit 



The colour of the 
deposit on copper l>y 
Beinsch's test is 

The coated copper 
heated in the end of a 
small tube. 



The deposit on porce- 
lain from Marsh's test, 



The deposit heated 
with h^drosulphuret of 
ammonium, and evapo- 
rated to dryness, and 
residue treated witii am- 
monia, 

The black deposit dis- 
solved in strong nitric 
acid, evaporated to dry- 
ness, leaves 

Nitrate of silver gives, 
with this. 

The black deposit 
warmed with a strong 
solu^on of chloride of 
lime. 



ANTIMONY. 

Violet hue. 



No effect, or 
only a trifling 
white sublimate, 
non - crystalline, 
non-volatile. 

Black, not lus- 
trous. 



Insoluble. 



White insoluble 
powder. 



No reaction. 



Not affected. 



ARSENIC. 

Black and lus- 
trous. 



Well marked 
subUmate of oc- 
tahedral crystals, 
readily volatile. 



Lustrous, of a 
hair-brown colour 
by transmitted 
Ught. 

Dissolves. 



Deliquescent 
residue. 



Brick-red pre- 
cipitate. 

Dissolves. 



It may be noted that mercury likewise yields a 
deposit on copper with Eeinsch's test ; but the coat- 
ing is in this case either of a grey colour or white, 
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and silvery on the application of friction. When the 
coated copper is heated in a glass tube, there is a 
sublimate of metallic mercury readily aggregating 
into globules on being rubbed with a glass rod. If 
the deposit is trifling in quantity, a magnifying glass 
should be used to identify the metallic globules. This 
test at once distinguishes a deposit on copper due to 
mercury, from that produced under similar conditions 
by arsenic or antimony. 



MERCURY. 

Metallic mercury possesses no toxicological interest, 
as it appears to be almost inert, even in very large 
doses. 

CORROSIVE SUBLIMATE 

is the most important of the preparations of mer- 
cury. It either occurs in crystalline masses of pris- 
matic crystals, or as a white powder. It is now 
known among chemists as the perchloride, though it 
is frequently spoken of as the bichloride, chloride, 
and oxymuriate of mercury. It has a powerful 
metallic and styptic taste, and is soluble in about 
sixteen parts of cold water and three of boiling water. 
Alcohol and ether readily dissolve it, the latter having 
the power of abstracting it from its solution in water. 
This property of ether is of importance as a means of 
separating corrosive sublimate from its solution in 
other liquids. It is important to remember that 
corrosive sublimate is soluble in alcohol. See Reg, v. 
Walsh, Kjlkenny Summer Assizes, 1850. The Liquor 
Hydrarg3rri Perchloridi of the Pharmacopoeia contains 
half a grain of the salt to a fluid ounce of water. 
Half a grain of the muriate of ammonia is added to 
increase the solubility of the mercurial salt. 
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Symptoms, 



ACUTE. 

The symptoms come 
on almost immediately 
the poison is swallowed. 
A strong metallic cop- 
pery taste in the mouth 
is experienced, and a 
choking sensation in the 
throat. Pain of a burn- 
ing character is felt, ex- 
tending from the mouth 
to the stomach. !Nausea 
and Yomiting of stringy 
mucus, more or less tinged 
with blood, accompanied 
with violent purging, the 
evacuations being also 
mixed with blood and 
mucus. The pulse is 
feeble, quick, and irre- 
gular ; the countenance 
flushed or pale, and the 
tongue white and shri- 
velled. This appearance 
of thetongueisnot present 
in all cases. The skin is 
cold and clammy, and 
the functions of the kid- 
neys are arrested, there 
being in many cases com- 
plete suppression of urine. 
As is the case with other 
irritant poisons, the 
symptoms'and effects pro- 
duced admit of consider- 
able variation. Thus 
there may be no pain in 
the stomach, and no 
purging. Salivation is 
present in some cases, bnt 
chiefly in those in whom 
the fatal termination is 
somewhat prolonged. 
This sign is not infre- 
quently absent. 



CHBONIG. 

The symptoms present in this form 
of poisoning are modified by the size 
of the dose, and the interval allowed 
to elapse between each dose. Nausea, 
followed by occasional vomiting and 
pains in the stomach, are complained 
of by the patient. There is general 
constitutional disturbance, and con- 
sequent mental depression. Saliva- 
tion, as might be expected, is a more 
prominent symptom than in acute 
poisoning ; but it must be borne in 
mind that salivation may be inter- 
mittent, that is, it may cease ajid 
then reappear, even after the lapse 
of months, without an additional 
dose of mercury having been given 
in the interval Salivation may also 
come on in the course of certain 
diseases, attacking the salivary 
glands, and it may also be produced 
by other causes — pregnancy, etc. 
The glands of the mouth oecome 
swollen and painful, the gums 
tender, and the teeth loosened fall 
out of the mouth. The breath has a 
peculiar offensive smell. The bowels 
are irritable, and diarrhoea is not 
infrequently present. It must be 
borne in mind that in certain diseases 
— granular disease of the kidney — the 
smallest dose of any mercurial prepa- 
ration may produce profuse ptyalism. 
And the toxicologist must be careful 
not to mistake the affection known as 
cancTum oriSf or *the canker,' most 
common in delicate, ill-fed children 
and adults, for the effects of mer- 
cury. The nervous system is more or 
less affected, neuralgic pains and 
mercurial tremors bein^ present in 
many cases. Paralysis may also 
occur, especially in those exposed to 
the vapour of mercury. 
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Post-mortem Appearcmces. — ^The morbid appearances 
are chiefly co^fiIledy as in the case with arsenic, to the 
stomach and bowels ; but the corrosive action of the 
mercurial sublimate is more marked. Inflammation 
more or less intense is always present in the stomach, 
the mucous membrane of which may be found of a 
slate grey colour, corroded, and so soft as to scarcely 
admit of the removal of the organ without tearing it. 
The caecum and rectum are also sometimes found in- 
flamed, and the mucous membrane softened. Per- 
foration of the stomach is very rare, only one case 
having been recorded in which this was present. The 
mouth, throat, and gullet may also present signs of 
the action of the poison similar to those just described 
as seen in the stomach. 

Fatal Dose, — ^The smallest dose was three grains in 
the case of a child, but the exact amount to cause 
death in an adult has not been accurately deter- 
mined. 

Fatal Period, — ^From half an hour. No exact time 
can be stated. 

Treatment. — ^Vomiting, if present, must be encou- 
raged ; if absent, it must be produced by emetics. 
Albumen, the white of eggy or vegetable glutin pro- 
cured from flour by washing it in a muslin bag, should 
be given. The rapid removal of the poison from the 
stomach, however, is the end to which all our exer- 
tions must tend. The stomach pump should not be 
used if it can possibly be avoided, as it may greatly 
injure the softened mucous membrane of the gullet 
and stomach. 

CALOMEL. 

Calomel, or the subchloride of mercury, is not 
used as a poison. In large doses it may act as an 
irritant poison, and death has not infrequently oc- 
curred even from comparatively small doses. Profuse 
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salivation and gangrene of the mouth have resulted 
from its use, and cases are recorded of death resulting 
from these. In many cases idiosyncrasy appears to 
more or less modify the action of this preparation of 
mercury. The poisonous effect of calomel has been 
attributed to — 

a. Adulteration with corrosive sublimate. 

6. Conversion of the calomel into corrosive sub- 
limate by the action of the hydrochloric acid of the 
gastric juice. 

N.B, — The free acid of the gastric juice is in too 
small a quantity to materially sJter the composition 
of the calomel. 

AMMONIO-CHLORIDE OF MERCURY, 

or white precipitate, may, if taken in large doses, 
produce alarming effects, but it cannot be regarded as 
an active poison. Its action is that of an irritant, 
accompanied with, in some cases, severe salivation. 

RED PRECIPITATE, 

or red oxide of mercury, possesses poisonous proper- 
ties, but it is seldom employed as a poison. The 
symptoms most frequently present are vomiting, 
coldness of the surface of the body, stupor, pain in 
the abdomen, and cramps of the muscles of the lower 
extremities. The vomited matters are generWy 
mixed with some of the red oxide. 

CINNABAR. VERMILION. 

A compound of sulphur and mercury in the form 
of a dark-red crystalline mass is known as cinnabar ; 
and to the same substance reduced to a fine powder 
the name vermilion has been given. It is used as a 
red pigment. It can scarely be considered as a poison, 
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Orfila asserting that it is not poisonous. The vapour 
of this substance appears, however, to be capable of 
producing severe symptoms, and in one case profuse 
salivation resulted from the application of the vapour 
to the body. 



CYANIDE OF MERCURY, 

though an active poison little inferior to corrosive 
sublimate, is seldom used as a poison, probably from 
its being better known to chemists than to the general 
public. It differs from corrosive sublimate in having 
no local corrosive action. It has been supposed, but 
proof is wanting, that its injurious effects are due 
to its decomposition by the acids of the stomach and 
the formation of prussic acid. Death has occurred in 
nine days from a dose of ten grains. It acts as an 
irritant. 



TURBITH MINERAL. 

A powerful irritant poison, but seldom used. A 
drachm has caused death in a boy sixteen years of age. 
Coldness of the surface, burning pain in the stomach 
and bowels, with other symptoms of irritant poison- 
ing, were present. After death the mucous membrane 
of the throat, stomach, and bowels were found con- 
siderably inflamed. 



NITRATES OF MERCURY. 

These substances — the nitrate and sub-nitrate — ^are 
used in the arts for various purposes. They act as 
powerful irritant poisons, with symptoms and post- 
mortem appearances not unlike those before described 
when speaking of the action of other irritants. 
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Detection of Mercury in the Tissues and in the Contents 

of the Stomach, 

Mercury is particularly liable to be absorbed by the 
tissues j it also readHy combines with various organic 
substances, gelatine, etc. 

A. If the contents of the stomach are under exami- 
nation, they should be filtered, the residue pressed and ' 
reserved for further examination. 

The liquid may be concentrated, and while still 
warm slightly acidified with hydrochloric acid, and a 
slip of ^inc foil, round which has been twisted a piece 
of gold foil, be introduced. If mercury is present, the 
gold will, sooner or later, lose its yellow colour, and 
its surface become white and silvery^ while the zinc is 
wholly or partially dissolved. The gold being removed, 
separated from the zinc, washed, first with water and 
then with ether, is divided into two equal parts. One 
half may be heated in a reduction tube, when it will 
yield a sublimate of metallic mercury, identified by 
the spherical form of the globules under a magnifying 
glass, and their metallic reflection and complete 
opacity. The other half of the gold may be treated 
with nitric acid and heated, which wiU dissolve off 
the mercury. The resulting solution, after expelling 
the excess of acid by evaporation, will give a scarlet 
precipitate with iodide of potassium soluole in excess, 
and with protochloride of tin, a black precipitate of 
metallic mercury. 

B, For the detection of mercury in the insoluble 
form, the residue from A, is dried ; or if the tissues 
are under examination, they should be finely divided, 
and freed from superfluous moisture. In either case 
the substance is boiled in moderately strong nitric or 
hydrochloric acid (about one part of acid to four of 
water). After digestion for some time the liquid may 
be filtered, concentrated, and tested as in ^. When 
there is reason to infer the presence of corrosive 
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sublimate in considerable quantity in an organic 
' liquid, advantage may be taken of the solubility of 
the salt in ether, and the power possessed by this 
liquid of abstracting it from its aqueous solutions. 
The liquid is agitated with an equal volume of ether, 
the ethereal solution poured off and allowed to spon- 
taneously evaporate, when the corrosive sublimate 
•will be left in white silky prisms, yielding all the 
characteristic reactions of the salt. 

Table showing the reactions of Corrosive Svhlvmate 

wUh Reagerds, 

1. Bright scarlet colour. 



1. With solution of iodide of 

potassium, 

2. With potash solution, 

3. With hydrosulphuret of 

ammonia, 

4. Heated in a reduction 

tube, 

5. With ether, 



6. Heated with carbonate of 
soda in a reduction tube. 



2. Bright yellow colour. 

3. First a yellowish and then a 

black colour is produced. 

4. It melts, boils, is volatilized, 

and forms a white crystalline 
sublimate. 

5. It is freely soluble in ether, 

and the ethereal solution, 
when allowed to evaporate 
spontaneously, deposits the 
salt in white prismatic crys- 
tals. 

6. Globules of metallic mercury 

are produced. 



LEAD. 

Metallic lead is not poisonous ; but it appears pro- 
bable that when it is acted upon by the acids of the 
intestinal secretions, it may become so changed as to 
produce unpleasant symptoms. Any salt of lead is 
poisonous when in a condition to be absorbed into 
the system. 

Sugar of lead and white lead are alone important, 
and will therefore be briefly considered. 
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SUaAR OF LEAD. 

Acetate of Lead, Subacetate. Goulard^ s Extract, 

General Character, — Th^ acetate of lead^better known 
as sugar of lead, is not unlike loaf-sugar in its general 
appearance. It is usually met with in the form of 
solid crystalline masses of a white or brownish-white 
colour. To the taste it is sweet, a metallic astringent 
taste being left in the mouth. Acetate of lead is 
soluble in water and in alcohol. The subacetate is a 
more active poison than the neutral acetate. Sugar 
of lead is popularly considered as an active poison, 
but this does not appear to be the case. Sir R 
Christison has given eighteen grains daily in divided 
doses for eight or ten days with no other unpleasant 
symptoms than slight colicky pains in the abdomen. 
Lead is probably eliminated from the system by the 
urine, and also by the milk ; but there is reason to 
believe that when once deposited in the body, some 
considerable time is required for its complete elimina- 
tion. Dr. Wilson is of opinion that in chronic lead 
poisoning the lead is more largely deposited in the 
spleen than in any other organ of the body. This 
organ should therefore always be carefully examined 
in suspected cases of poisoning by this metal. 

GrOULARD*s EXTRACT is a Solution of the subacetate 
of lead. It may be of a reddish colour from the 
employment of common vinegar in the place of pure 
acetic acid in the manufacture. Goulard's lotion is 
the extract diluted with water. 

White Lead — Carboriate of Lead, Ceruse or Kremser 
White — ^is used as a pigment. It is generally in the 
form of white, beavy^ chalky masses, insoluble in 
water, and, when taken in large doses, poisonous. It 
is this substance which in the majority of cases causes 
chronic lead poisoning, or painter's colic. 

The chloride and nitrate, the oxides, litharge and 

N 
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red lead, are all poisonous ; but the siUphate, due pro- 
bably to its insolubility, appears to be inert 

Lead poisoning may result from — 

a. Constant contact with lead and its salts in 
manufactories. 

h. Its use in the arts and as a pigment. The in- 
jurious effects of this substance are strikingly seen 
among painters, the makers of glazed cards, and the 
workmen engaged in preparing Brussels lace — ^this 
material being whitened by beating white lead into 
the fibre. All thus employed are liable to suffer 
more or less from chronic poisoning. 

c Its application to the surface of the body in the 
form of ointment, plasters, cosmetics, and hair-dyes. 

d. Drinking water impregnated with lead, from 
being stored in leaden cisterns or conveyed in leaden 
pipes. 

' The action of water upon lead is much modified 
by the presence of saline substances. It is increased 
by chlorides and nitrates, and diminished by carbon- 
ates, sulphates, and phosphates, and especially by 
carbonate of lime, which< held in solution by excess 
of carbonic acid, is a frequent ingredient of spring 
and river water. But water highly charged with 
carbonic acid may become dangerously impregnated 
with lead^ in the absence of any protecting salt, in 
consequence of its solvent power over carbonate of 
lead. In general, water which is not discoloured by 
sulphuretted hydrogen may be considered as free 
from lead; but there are few waters which have 
passed through leaden pipes, or have been retained 
in leaden cisterns, in which a minute analysis will 
not detect a trace of the metal ; and were it not for 
the great convenience of lead, iron pipes and slate 
cisterns would, in a sanitary point of view, be in all 
cases preferable. 

' Another cause of contamination by lead may arise 
fix)m electric action, as where iron, copper, or tin is in 
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contact with or soldered into lead ; and in these cases, 
owing to the action of alkaline bases as well as of 
acids upon the lead, danger may occur when it is 
thrown into an electro-negative as well as an electro- 
positive state. 

' Cisterns are sometimes corroded, and their bottoms 
are perforated by pieces of mortar having dropped 
into them, the lime of which has caused the oxida- 
tion of the metal, and a solution of the oxide.' 
(Brande and Taylor* s Chemistry,) 

e. Lead may also find its way into the system by 
means of the food, 

The use of leaden vessels in the manufacture of 
cider is attended with danger, and also the keeping 
of pickles in glazed earthenware jars. Bum has 
been known to have been dangerously impregnated 
with lead, leaden worms having been used attached 
to the stills. Many tobacconists are in the habit of 
using lead foil to wrap up their tobacco and snuff; 
this practice has resulted in several cases of chronic 
lead poisoning. 



Symptoms, 



ACUTE. 

A metallic taste in the mouth, 
accompanied with dryness in 
the throat and intense thirst, is 
experienced by the patient soon 
after the poison is swallowed. 
In some cases, however, tioo or 
more hours may elapse before 
the effects of the poison begin 
to show themselves. Vomiting 
may or may not be present. 
Twisting colicky pains are felt 
in the abdomen, relieved by 
pressure in some cases. The 
paroxysms of pain may be 
separated by intervals of ease. 



CHKONIC. 

This form of poisoning 
generally occurs among paint- 
ers, manufacturers of white 
lead, pewterers, and others. 
The early symptoms are those 
of ordinary colic, only more 
severe. The patient generally 
complains, in the first instance, 
of feeling unwell, and of general 
debility. He then suffers from 
pain of a twisting, grinding 
nature, felt in the region of the 
navel. The bowels are obsti- 
nately confined. The appetite 
becomes capricious, and may be 
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The bowels are, as a rule, ob- 
stinately confined, and the feeces 
are of a dark colour, from the 
formation of the sulphuret of 
lead. The skin is cold, the 
pulse quick and weak, and 
there is considerable prostra- 
tion of strength. In some cases 
the patient suffers from cramps 
of the calves of the legs, and 
sometimes, in protracted cases, 
paralysis of one or more of 
the extremities may supervene. 
The effect on the nervous sys- 
tem is marked by giddiness and 
stupor, terminating in coma, or 
convulsions and death. 



entirely lost. The mouth is 
parched, the breath foetid, the 
countenance sallow, the skin 
dry, and general emaciation 
sets in. A nasty sweetish met- 
allic taste in the mouth is pre- 
sent in most cases. Not infre- 
quently the subjects of lead 
poisoning experience a peculiar 
form of paralysis of the upper 
extremities, well known as 
* dropped hand.' It appears 
that this condition is the result 
of paralysis of the extensor 
muscles of the wrist. The 
muscles undergo a form of fatty 
degeneration. The lead ap- 
pears to act primarily on the 
muscles, then on the nerves, 
and lastly on the nerve centres. 
One other symptom of import- 
ance has yet to be noticed. 
The gums, at their margins 
where they join the teeth, pre- 
sent a well marked blue Une, 
This is not present in all cases, 
but it should be looked for. 



N,B, — ^The symptoms produced by white lead — 
carbonate of lead — are those of colica pidonum, or 
painter^s colic, described under the head of chronic 
lead poisoning. 

Post-mortem Appearances. — In acute poisoning the 
mucous membrane of the stomach and intestines is 
inflamed, and is in some cases covered by layers .of 
white or whitish-yellow mucus, more or less impreg- 
nated with the salt of lead swallowed. Corrosion of 
the mucous membrane may occur if the dose is large, 
and this condition is more frequently present when 
the neutral salt is taken. 

In chronic poisoning there are no constant post- 
mortem appearances. The muscles of the paralysed 
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extremity are usually found flaccid, of a cream colour, 
and the subject of fatty degeneration. 

Fatal Dose. — Sugar of lead is not an active poison, 
recovery having taken place after one ounce had been 
swallowed. 

Fatal Period, — Uncertain. 

Treatment. — The free administration of the sulphates 
of soda and magnesia. The carbonates should not be 
given, the carbonate of lead being poisonous. Vomit- 
ing should be promoted, and a powerful cathartic ad- 
ministered. Albumen and milk should also be given, 
as these precipitate the oxide. In the chronic form of 
poisoning, the iodide of potash and aperients, notably 
the sulphate of magnesia, should be administered. 
Sulphur baths are also useful in removing the lead 
from the system. By way of prophylaxis, it has been 
recommended that all those engaged in lead manu- 
factories, or who are obhged to handle this metal 
frequently, should partake largely of lemonade made 
with sulphuric acid. 

Detection of Lead in Organic Mixtures. 

The contents of the stomach or vomited matters 
must be diluted with water and filtered. The residue 
left on the filter, washed with distilled water, should 
be set aside for further examination ; the filtrate and 
washings acidified with nitric acid. A current of 
sulphuretted hydrogen passed through the solution 
will then throw down the whole of the lead, should 
any of that metal be present, in the form of a brown- 
black sulphide, which may be collected on a small 
filter and dried. The sulphide, boiled with dilute 
nitric acid, is partially converted into insoluble 
sulphate, and in part dissolved as nitrate. The care- 
fully neutralized solution may be either tested at 
once or previously concentrated. In either case the 
production of a bright yellow precipitate, with a 
solution of bichromate of potash, and a similar one 
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with a solution of iodide of potassium, may be taken 
as conclusive of the presence of lead. The portion of 
lead deposited as sulphate will be found to be soluble 
in a solution of pure potash, the resulting liquid giving 
a brown-black precipitate on the addition of sulphide 
of ammonium. 

The insoluble residue left on the filter should be 
incinerated in a porcelain crucible, either with or 
without nitric acid, care being taken not to raise the 
temperature more than is necessary to produce the 
desired eflFect ; the carbonized mass boiled with 
dilute nitric acid and then filtered, the filtrate tested 
as before mentioned. It is often useful, as a prelimi- 
nary test for the presence of lead in a soluble form, to 
dip a piece of bibulous paper into the clear liquid 
obtained by submitting the contents of the stomach 
or vomited matters to filtration, and then exposing 
the paper to the action of a current of sulphuretted 
hydrogen. If lead be present, blackening of the 
paper will take place. 



COPPER. 

Metallic copper, like metallic lead, is not poisonous, 
t)ut its oxides are ; it should, therefore, not be swal- 
lowed, as it is rapidly acted on by the intestinal secre- 
tions and poisonous compounds formed. An alloy of 
copper is used for ornamenting gingerbread, etc. All 
the salts of copper are poisonous. The most impor- 
tant are, however, the sulphate, Hue stone or blue 
vUriol, and the sabacetate or verdigris. 

Copper is eliminated to a slight extent by the 
urine. It has been found in the stomach, liver, and 
intestines eight months after its administration had 
been discontinued. It has also been detected more 
readily in the bronchial secretion than in the urine. 



COPPER. 
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Symptoms. 



ACUTE. 

The primary action of the 
sulphate of copper is that of 
a powerful irritant ; but when 
absorbed, it appears to act 
chiefly on the brain and nerv- 
ous system. Its irritant ac- 
tion is marked by nausea, 
vomiting, griping pain in the 
belly, which is greatly dis- 
tended, and increased flow of 
saliva. The vomited matters 
are of a bluish or greenish 
colour, and the discharges from 
the bowels greenish and con- 
taining blood. The above-men- 
tioned s3rmptoms usually follow 
immediately after the poison is 
swallowed, and rapidly increase 
in severity. After a time 
the remote effects supervene, 
marked by headache, giddiness, 
laboured breathing, quick ir- 
regular pulse, coma or convul- 
sions, paralysis, and death. 

The subacetate of copper or 
verdigris produces symptoms 
not unlike those just described. 
Jaxmdice and suppression of 
urine may result when either 
is taken. A purple line along 
the margins of the gums is 
present in some cases. 



CHKONIC. 

Constant and troublesome 
irritation of the stomach and 
bowels ; vomiting and purging, 
attended with considerable 
straining at stool ; loss of ap- 
petite, loss of power, and 
general emaciation sets in. The 
patient is subject to frequent 
trembling of the limbs, which 
may end in paralysis. The 
mouth is unpleasant, and a 
coppery metallic taste is ex- 
perienced. • Cramps or colicky 
pains in the belly are not in- 
frequently present. Jaundice 
is sometimes present. The 
vomited matters are greenish ; 
but the practitioner must not 
be led away, and thus mistake 
the colour of the vomited 
matters, which occur in some 
morbid states of the bile, for 
that the result of poisoning by 
a salt of copper. A form of 
chronic poisoning affecting 
workers in this metal, has been 
described by some French 
pathologists as 'copper- colic' 
A cachectic condition of the 
system, accompanied with one 
or more of the symptoms al- 
ready detailed, mar^L this form 
of poisoning. 



Copper poisoning may result from- 

(L Introduction into the system by using for culi- 
nary purposes copper vessels not properly tinned. 

h. By constant application of the metal to the sur- 
fiace of the body, necessitated by certain processes in 
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its manufactare, and in its application for industrial 
purposes. 

c. The use of certain preparations of this metal as 
pigment. 

d. The use of German silver — ^an alloy of copper, 
zinc, and nickel — may be rendered dangerous by the 
action of acid food upon the compound. 

Post-mortem Appearances, — The mucous membrane 
of the stomach is inflamed, the inflammation extend- 
ing sometimes into the gullet. The intestines are 
sometimes found perforated. The lining membrane 
of the whole alimentary canal presents a deep green 
colour, distinguished from that the result of a morbid 
condition of the bile by being turned blue on the 
addition of ammonia. 

Fatal Dose. — Nothing certain is known as to the 
exact quantity that may prove fatal. It appears to 
be more dangerous in small doses than in a large one. 

Faial Period, — ^The shortest time on record is four 
hours. 

Treatment — As the salts of copper generally induce 
vomiting, it will only be necessary to assist their 
emetic action by the free use of warm water, milk, 
or any demulcent drink. As an antidote, large 
quantities of albumen and iron filings have been given, 
of which the former appear to be most efficacious. 

Detection of Copper in Organic Liquids, 

A. The finely divided tissue, or the contents of the 
stomach, are thrown on a filter, and the insoluble 
portion set aside for further treatment (B). 

The filtrate and washings may now be concentrated, 
acidified with sulphuric acid, and a polished needle 
inserted in the liquid ; and should no immediate de- 
position of metallic copper occur, it may be allowed 
to remain for several hours. The colour of the 
metallic deposit is highly characteristic of copper. 
As a corroborative proof, the concentrated liquid 
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may be placed in a platinum capsule with some 
fragments of zinc, when the copper will be deposited 
on the platinum capsule at the parts in contact with 
the zinc. The liquid may now be poured off, and 
the excess of zinc adhering to the platinum removed 
by dilute hydrochloric acid. The copper may now 
be dissolved off the platinum by nitric acid, the 
excess of acid driven off by heat, and the solution 
subjected to the following reagents : — 

Ammonia precipitates a blue hydrate of copper dis- 
solved in excess of the reagent, and forming a blue 
solution. 

Sulphuretted hydrogen gives a deep chocolate-brown 
precipitate, even in acid solutions. 

Ferrocyanide of potassium, a rich red-brown precipi- 
tate. 

B. The insoluble portion from A is incinerated in 
a porcelain crucible. The ash thus obtained is digested 
in hydrochloric acid with the aid of heat, and evapo- 
rated nearly to dryness. The residue, dissolved in 
water, may be tested as under (A). 



zmc. 



The sulphate and the chloride are alone important 

Sulphate of Zinc. — ^White vitriol or white copperas. 

Symptoms, — The sulphate of zinc acts as a pure irri- 
tant Violent vomiting, accompanied with pain in 
the abdomen, and purging, are the symptoms which 
first make their appearance. These may be followed 
by symptoms which betoken collapse, viz. coldness of 
the limbs, paleness of the face, irregular pulse, and 
fainting. 

Post-w/ortem Appearances. — Presence of inflammatory 
action. 

Fatal jDo5«.— Uncertain. 

Fatal Period.— -Dea.th has pccurred in four hours. 
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Treatment, — ^Tea, coffee, milk, warm water, albumen, 
and in some cases enemata of gruel and other emol- 
lienta 



IRON. 



The preparations of iron which are of importance, 
are the sulphate and the muriate. 

Sulphate of Iron — Copperas or Green VUrid — ^has been 
administered as a poison, but more frequently to pro- 
cure abortion. An ounce has been taken with no 
other unpleasant effect than the production of violent 
pain, purging and vomiting. Constant application of 
this substance to the body has produced vomiting, 
pains in the beUy and limbs. These symptoms disajH 
peared on treatment 

Chemical Analysis — 

1. Hydrosvlphuret of ammonia gives a black 

precipitate. 

2. Ferrocyanide of potassium added to it, in 

solution gives rise to a greenish-blue pre- 
cipitate, becoming dark blue on exposure. 

3. Chloride of barium will point to the nature 

of the acid present. 

Muriate of Iron, better known as the Tindvre of 
Sesquichloride of Iron, — ^The tincture acts as a corrosive 
and irritant poison, death having followed in five 
weeks after an ounce and a half had been swallowed. 
Recovery has, however, taken place after three ounces 
had been swallowed. The symptoms present in most 
cases observed, were those of a corrosive and irritant. 

Chemical Analysis — 

1. The addition of nitrate of silver, causing a 

white precipitate insoluble in nitric acid, 
points to the presence of chlorine. 

2. The peroxide of iron indicated by the forma- 

tion of Prussian blue on adding a solution 
of the ferrocyanide of potassium. 
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BISMUTH. 



The preparations of this metal act as irritant poisons, 
death having occurred from a dose of two drachms of 
the subnitrate. Dr. Trail (Outlines of Medical Jwris- 
prudencey p. 116) mentions the case of a patient of his 
who took six drachms in three days in divided doses. 
The symptoms were vomiting, extreme pain in the 
abdomen and throat, a weak, feeble pulse, and much 
anxiety about the prsecordia. Recovery took place. 



CHROMIUM. 

Two compounds of this metal are largely used in 
the arts for dyeing purposes — the neutral chromate 
and the bichromate. The chromate of potash is a 
powerful poison, and death may occur from its direct 
action on the nervous system, without the develop- 
ment of any of the signs of irritation ; in other cases, 
however, well-marked irritant symptoms have been 
present. Applied externally, it produces deep fistulous 
sores. Dyers not infrequently suffer severely on their 
arms when using it in the course of their trade. 
Death has resulted in four hours after its administra- 
tion. 

Treaimerd, — ^Emetics, magnesia, chalk, and demul- 
cent drinks. 



VEGETABLE IRRITANTS. 

Mode of Action, — ^The general effects produced by 
the somewhat large class of vegetable irritants are — 

0. Severe abdominal pain, accompanied with vomit- 
ing and purging. 

h. Absence in most cases of any cerebral or nervous 
symptoms. 
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c. The irritant properties appear to reside in an 
acrid oil or resin. 

In colchicum, stavesacre, and some others, the pre- 
sence of an alkaloid may account for their active pro- 
perties. 

d. In medicinal doses the vegetable irritants act as . 
safe purgatives. 

e. The post-mortem appearances found in the ali- 
mentary canal betoken inflammation, the result of 
irritation. 

/. Applied externally, they produce inflammation, 
pustular eruptions, and sometimes unhealthy callous 
sores. 



SAVIN. 

Juniperus Sabina, Nat. Ord. ConiferoB, 

The leaves and tops of this plant yield an acrid 
volatile oil, to the presence of which the poisonous 
properties are due. The oil is colourless or pale 
yellow, with a peculiar terebinthinate odour. It is 
used in medicine both internally and externally, and 
is supposed to possess emenagogue properties. The 
dried powder is less active than the fresh tops. Savin 
is seldom used as a poison, more frequently to procure 
abortion. Its use for this purpose is mentioned in 
the old ballad of Marie Hamilton — 

* The King has gane to the Abbey garden, 

And pu'd the savin tree, 
To scale the babe frae Marie's heart ; 
But the thing it wadna be. ' 

Symptoms. — ^Those of irritant poisoning. Violent 
pain in the abdomen, followed by vomiting, and in 
some cases salivation and strangury. Purging is not 
always present. When taken to procure abortion, 
death often takes place before the object for which it 
was taken is attained. 
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Post-mortem Appearances, — The stomach, gullet, and 
intestines are found congested and inflamed. The 
stomach may in places be seen corroded, and a green 
powder adherent to its coats. The powder washed 
and dried, and then rubbed, gives off the odour of 
savin. 

Analysis, — When an infusion or decoction of the 
leaves has been taken, chemical analysis is of no assist- 
ance. The oil may be separated from the contents 
of the stomach by subjecting them to distillation, and 
then shaking the distillate with ether, when the oil is 
dissolved out. On the evaporation of the ether the 
oil is left for examination. When the powder is 
taken, the contents of the stomach are not unlike green 
pea-soup. If a small portion of the green liquid be 
taken and diluted with water, the green chlorophyll, 
being insoluble, will sink ; but if the colour be due to 
bile, the liquid will remain of an uniform green colour. 
A portion of the green matter collected, dried, and 
then rubbed in a mortar, the characteristic odour of 
savin will be given off. The microscope may detect 
bits of the twigs. 



CROTON OIL. 

The oil expressed from the seeds of croton tiglium, 
Nat, Ord. Euphorbiacece, 

The seeds, when taken, produce violent pains in 
the stomach and purging. Pereira has described the 
case of a man who suffered severely from inhaling the 
dust of the seeds. The dose of the oil is from half a 
minim to a minim. Dr. Trail {Outlines^ p. 151) men- 
tions the case of a delicate lady patient who took 
three drops for a dose without inconvenience. 

A medical friend informs me, that in Shetland six 
drops in as many colocynth pills have, in cases there, 
only produced *a comfortable ^^aisement" of the bowels.' 
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This is attributed to the dura Uia, resulting from a 
constant fish diet. 

The poisonous properties depend upon the presence 
of a fatty acid. 

Symptoms. — Pain in the abdomen, vomiting, and 
purging, followed by exhaustion and collapse. In 
some cases, when the dose is large, the pain is hot 
and burning, and may be felt from the mouth down- 
ward. 

AncUym. — Separate the oil from the contents of 
the stomach by means of ether, and then drive off the 
ether by means of heat. The oil then warmed with 
nitric acid becomes of a brown colour, and nitrous 
acid vapours are given off. 



COLCHICUM. 

Colchicum AutumnaU {Meadow-saffron). Nat, Ord. 

MelanthaceoR, 

The poisonous properties of this plant reside in an 
alkaloid cdchicinaf chiefly found in the conns, but also 
present in other parts of the plant. The seeds have 
caused death. 

Symptoms. — Colchicum in medicinal doses increases 
the activity of the liver, and bile is freely secreted. 
The action of the kidneys and skin is also increased. 
The heart is also more or less affected, and its fre- 
quency is diminished. In large doses, all the symp- 
toms of irritant poisoning are present. 

Fost-mortem Appearances. — ^Death may result from 
its use without leaving any morbid appearances. In 
other cases, however, the usual signs of inflammation 
were present. 

Analysis. — Colchicina, obtained by Stass' process, 
added to concentrated nitric acid, becomes of a violet 
colour, changing to blue and brown. 

Treatmsnt. — Stimulants and opium should be given 
to' counteract its depressing effects. 
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BLACK HELLEBORE. 

Hdlehorus Niger. Black Hellebore. Nat. Ord. 

EammculaceoB. 

This plant, also known as the Christmas rose, is the 
melampodiam of the old Pharmacopoeias. All parts 
of the plants are poisonous. 

Symptoms. — Purging, vomiting, pain in the bowels, 
and cold sweats. Death is generally preceded by 
convulsions and insensibility. 

Post-mortem Appearances. — Those common to the 
action of other irritants. 



WHITE HELLEBORE. 

Feratrum Album. Nat. Ord. Melanthaceas. 

White hellebore acts very much in the same manner 
as the black hellebore, but is more powerful. The 
powder causes violent sneezing. The alkaloid veratria 
appears to be the active principle. The symptoms 
and post-mortem appearances are analogous to those 
produced by black hellebore. 



VERATRU. 

The alkaloid veratria is obtained from the dried 
fruit of Asagrcea officinalis. 

The alkaloid is in the form of a white amorphous 
powder, bitter and acrid to the taste. It acts as a 
powerful errhine, causing violent sneezing. Insoluble 
in water, it is readily dissolved by alcohol, ether, and 
chloroform. When gently heated on a plate with 
strong sulphuric acid, it first turns yellow, then crim- 
son. Veratria is entirely dissipated by heat. 

Two grains of the alkaloid killed a cat in one 
minute ; a dog being destroyed in two hours by a dose 
of three grains. 

The Symptoms and Post-mortem Appearances in man 
are the same as in poisoning by hellebore. 
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Treatment. — Stomach pump and emetics. Astringent 
infusions should he given, and alcohol and opium 
administered if the condition of the patient seems to 
require them. 

Gamboge is the gum-resin of Garcinia Morella. It 
is an active ingredient in certain quack 'vegetable 
pills.' One drachm has caused death by its irritant 
action. 



Jalap, the powder obtained from the tubers of 
Exogonium pirga. The active properties of the drug 
reside in a resin. It is a drastic purgative, twelve 
grains having killed a dog. 

SoAMMONY is obtained from the dry root of Con- 
volvulus scammonia. Like the last mentioned, it is 
a powerful purgative, and may cause death if given 
in large doses to debilitated individuals. 

Castor Oil. — ^The oil expressed, with or without 
the aid of heat, from the seeds of Eicinus communis. 
A girl eighteen years of age died in Liverpool in 
1837 from eating a few of the castor-oil seeds. 

Arum Maculatum — Cuckow-pint, Wake-robin, 
or Lords and Ladies — is one of the most acrid of 
indigenous vegetables. The active property of the 
plant appears to be lost by drjdng and by distillation 
in water. Children have been poisoned by its leaves. 

Yew. — The twigs and fruit of Taxus bacccUa act as 
irritant poisons, several children having died after 
eating the fruit. Post-mortem signs of irritation of the 
alimentary canaL 

Laburnam. — Cytisus labumam, or common labur- 
nam, the seeds of which are poisonous. They con- 
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tain a narcotico-acrid, nncrystallizable alkaloid, pro- 
ducing vomiting, foaming at the mouth, and insensi- 
bility. Recovery took place in two cases, mentioned 
by Trail, from the use of emetics and ammonia. 

Fool's Parsley — jEthusa cynapivm — has been mis- 
taken for parsley. Nausea, vomiting, giddiness, and 
severe abdominal pains are among the most common 
symptoms of poisoning by this plant 

Bryony. — ^Two plants included under this name, 
Bryonia dioica, white bryony, NaL Ord, Cttcurbitaceoe, 
the only indigenous cucurbitaceous plant; and the 
Tamus commimis, black bryony, Nat, Ord, Dtoscoreacece, 
Both the bryonia dioica and the tamus communis 
possess active irritant properties. They are of import- 
ance from the fact of their growing wild, and the 
possibility of the fruit being eaten by children. 

Elaterium, the inspissated juice of Echcdivm Offid- 
narvm^ or Squirting Cucumber. It is a powerful 
drastic purgative, one grain having given rise to 
alarming symptoms in man. 



ANIMAL IRRITANTS. 

CANTHARIDES, 

Ca/ntharis vesicatoria, Nat. Ord. Coleqptera, 

Gantharides is seldom given as a poison, but is 
most frequently employed to procure abortion, or for 
its supposed aphrodisiac properties. 

Cantharides is a pure irritant. Applied externally, 
it produces vesication ; and if absorbed, strangury. 

Cantharidmey the active principle of cantharides, is 
insoluble in water and bisulphide of carbon. It is but 
slightly soluble in alcohol, but it is dissolved by chloro- 
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form, ether, and some oils. Four parts of cantharidine 
have been procured from a thousand parts of the flies. 

Symptoms, — An acrid taste is first experienced in 
the mouth, followed by burning heat in the throat, 
stomach, and abdomen. There is constant vomiting 
of bloody mucus, and the stools also contain blood. 
The patient complains of intense thirst, pains in the 
loins, and an incessant desire to void urine, which is 
frequently mixed with blood. Salivation in some 
cases is a prominent symptom. Strangury may result 
from the external application of cantharides as a 
blister, etc. Priapism is often obstinate and painful 
The fatal termination is generally ushered in by 
violent convulsions and delirium. In pregnant women 
abortion may take place as a result of the general 
irritation and disturbance of the system, there being 
no -proof that the uterus is particularly affected by 
the drug. The vomited matters may contain shining 
green particles, the presence of which indicate the 
nature of the poison taken. The invasion of the 
symptoms may in some cases be retarded. 

Fost-mortem Appearances, — ^Those of powerful irrita- 
tion. The mucous membrane of the whole alimentary 
canal from the mouth to the rectum has been found 
in a state of acute inflammation. The uterus, kidneys, 
and internal organs of generation share also in the 
general irritation, ulceration of the bladder having 
been met with in some cases. Portions of the wings 
and elytra are sometimes found adhering to the coats 
of the stomach. 

Fatal Dose. — One ounce of the tincture has caused 
death in fourteen days. This is perhaps the smallest 
fatal dose on record. Six ounces have been stated to 
have produced no dangerous symptoms. The worth- 
lessness of the preparation may account for this result. 

Treatment — Vomiting should be promoted, and 
warm mucilaginous drinks given. If vomiting is 
absent, emetics should be administered. Oil should 
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not be given, as it dissolves out the active principle. 
Opium may be given with advantage. 

Analysis, — The contents of the stomach concen- 
trated, and then treated with chloroform, and allowed 
to spontaneously evaporate. A portion of the residue 
placed on the skin, and the presence or absence of 
vesication noticed. Examined under the microscope, 
portions of the wing cases may be detected. No 
change of colour is produced in cantharidine by the 
action of sulphuric or nitric acids, thus distinguishing 
this substance from any of the vegetable alkaloids. 



METHODS FOE DETECTING THE 
VEGETABLE ALKALOIDS. 

There are several methods recommended for the 
isolation and detection of the vegetable alkaloids, and 
their separation from the contents of the stomach or 
from the membranes and tissues of the body. The 
process, however, most generally pursued is that of 
Stass, which may be briefly described as follows : — 

1. The substance to be examined is mixed with 
twice its weight of absolute alcohol, to which from 
ten to thirty grains of tartaric or oxalic acid — prefer- 
ably the former — ^have been added, and the mixture 
subjected to gentle heat in a flask. 

2. If the membranes or organs have to be examined, 
they are finely divided, treated with absolute alcohol, 
squeezed, and again treated with fresh alcohol, as in 1. 

In either case, the mixture, when quite cold, is 
filtered, and the alcoholic solution is concentrated by 
evaporation, either m vacuo or in a current of air not 
exceeding 95° F. 

The liquid residue is now passed through a 
moistened filter, which separates the fat and other 
insoluble matters. The filtrate is evaporated to dry- 
ness over sulphuric acid or in vacuOy and the acid 
residue of this evaporation dissolved in the smallest 
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possible quantity of distilled water. The acid liquid 
is then gradually neutralized with the bicarbonate of 
potash or soda until effervesence ceases, and after- 
wards shaken in* a flask with four or five times its 
bulk of pure ether, and allowed to settle. When the 
ether has become quite clear, a small portion of it is 
decanted into a small glass capsule, and allowed to 
spontaneously evaporate in a dry place. If during 
evaporation streaks of liquid appear on the side of 
the capsule, running together at the bottom, a liquid 
volatile alkaloid is probably present. 

If none of these manifestations occur, the alkaloid 
is in all probability solid and non-volatile. 



THE ALKALOID IS TOLATILE. 

To the original mixture in a 
flask add a moderate quanti^ 
of a strong solution oi caustic 
potash or soda, mixed with 
ether ; agitate, and allow the 
mixture to settle. Pour off 
ethereal solution, and re-shake 
residue with a fresh quantity 
of ether ; decant, and mix both 
solutions. The ethereal solu- 
tion is now shaken with a mix- 
ture of four parts of water and 
one of sulphuric acid, which 
withdraws the alkaloid from 
its solution, leaving any fatty 
matter dissolved in the ether. 
The acid solution is now mixed 
with strong potash or soda solu- 
tion in excess,^ agitated with 
ether, the ether poured off, 
and then evaporatea at as low 
a temperature as possible,' 
leaving the pure alkaloid witii 
all its characteristic chemical 
and physical properties. 



THE ALKALOID IS NON- 
VOLATILE. 

To the original mixture in a 
flask add strong caustic potash 
or soda solution, and agitate, 
with successive portions of pure 
ether, allowing it to completely 
settle each time. The ethereal 
solutions being mixed, are eva- 
porated, leaving the alkaloid in 
an impure state. To purify it, the 
solid residue left on evaporation 
is treQ.ted with a small q uantity 
of dilute sulphuric aci<( which 
dissolves the alkaloid, leaving 
any fatty impurities behind. 
The acid liquid is evaporated 
to three-quarters of its bulk 
over strong sulphuric acid, and 
then a saturated solution of 
carbonate of potash or soda 
added. Absolute alcohol will 
then dissolve out the pure alka- 
loid, giving it, on evaporation, 
in the crystalline form, and in a 
state to show its characteristic 
reactions. 



1 The flolpbates of the alkaloids are Inaolnble in ether, hence they mast 
be decompoBed by an alkalL 

s The temperature sbonld be low, for the greater part of the oonia win be 
evaporated with the ether. 
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Ottds Method. 



Otto's modification of Stass* process is simpler, and 
at the same time equally accurate. Instead of the 
numerous treatments and evaporations which have to 
be gone through in the original process, Otto converts 
the alkaloid into a salt, such as the sulphate, by the 
addition of acid, and after solution in a small quantity 
of water, agitates with successive quantities of ether, 
which removes all foreign fatty matters, leaving the 
solution of the alkaloid comparatively pure, and from 
which the alkaloid may be obtained in a state of great 
purity. 



1. Crystallizes in right 
rhombic priams, or in 
needles groaped in bon- 

lufltrouB. 

2. Deflects the plane of 
polarization to the left. 

3. Narcotic poiaon, 
thongb not so poweiful 
as morphia. 


1. Crystallizes in ob- 

2. Rotates polarized 
light to the left 

less active. 


LCi^stallizes in white, 

four - sided prisms, ter- 
minated by four -sided 
pyramida. 

2. Rotates pokrized 
light to the left. 

3. Produces in moat 
caaes tetanic spaama. 

i. Treated -with cold 
Bulphnrie acid and potas- 

tense ia 
producea, Deooming first 
red and then yellow. 


1. Crystallizes in colour- 
less transparent prisms, 
belonging to the tnmetric 
system. 

2. Turns the plane of 
polarization to the left 

3. Narcotic poison. 

i. Snlphnrio acid and 
bichromate of potash give 
a hrigbt-green coloration. 
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Stass' process cannot be recommended for the 
detection of opium in organic liquids, for two reasons. 
Firstly, that it altogether fails to indicate the presence 
of meconic acid; and secondly, because morphia is 
almost insoluble in ether. 

The method recommended by Taylor may be briefly 
described as follows : — 

The liquid — ^porter, etc. — ^to be examined is acidified 
with acetic acid ; or if a solid organ is to be tested, it 
must be cut into thin slices and placed in distilled 
water acidified in a similar way. In either case the 
liquid is digested for one or two hours at a gentle 
heat, and filtered. Acetate of lead is now added to 
the filtrate until no further precipitation occurs ; the 
liquid is then boiled and filtered. The meconic acid 
remains on the filter as meconate of lead, while the 
filtrate contains the morphia as acetate. The liquid 
is freed from excess of lead by passing through it a 
current of sulphuretted hydrogen, filtered to remove 
the precipitated sulphide of lead, and the resulting 
Hquid evaporated to an extract on a wat^ bath, and 
treated with alcohol The alcoholic solution on 
evaporation gives acetate of morphia, which may then 
be tested. 

The meconate of lead which remained on the filter 
is decomposed by treating it with dilute sulphuric 
acid, and gently boiling the mixture. The filtered 
liquid should be neutralized before the tests for the 
presence of meconic acid are applied. 

The reactions of both morphia and meconic acid 
are best seen from the following table : — 



MORPHIA AND MECONIC ACID. 
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Morphia — Solid. 



Treated with strong nitric acid, 



Mixed with a Httle iodic acid 
and starch paste, 

Dissolved in cold strong sul- 
phuric acid, and a drop of 
strong solution of bicnro- 
mate of potash added. 



Dissolves with effervescence 
and the production of ruddy- 
fumes, forming a rich orange- 
coloured solution. 

A blue colour. 



Bright green colour. 



Morphia and Meconic Add in Solution. 



Tested with litmus 
paper, 

A little perchloride 
of iron, rendered 
as nearly neutral 
as possible. 



HOBPHIA. 



Slightly alkaline. 



An inky blue colour, 
destroyed and 
changed to orange- 
red by nitric acxd. 



MECONIC ACID. 



Very distinctly acid. 



Deep red colour, not 
easily destroyed 
by a solution of 
corrosive subli- 
mate or dilute 
mineral adds. 



The characteristic tests for morphia are its reaction 
with nitric acid, iodic acid and starch, and perchloride 
of iron. The reaction with the perchloride of iron is 
also characteristic of meconic acid. This last men- 
tioned test is a very conclusive one for meconic acid, 
when certain precautions are taken ; for the property 
of striking a deep red with a persalt of iron is. shared 
equally by sulphocyanides and alkaline acetates. The 
colour produced by sulphocyanic acid is instantly 
bleached on the addition of corrosive sfMinmte. The 
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question thus lies between acetic and meconic acid. 
To distinguish the one from the other, the solution to 
be tested should be boiled for a short time after the 
addition of a few drops of sulphuric acid. Any acetate 
present is decomposed, and the acetic acid i3 expelled 
by the boiling ; so that if, after allowing the solution 
to cool, it still gives the red colour with perchloride 
of iron, the reaction may be taken as conclusive of 
meconic acid. By these means morphia and meconic 
acid may be detected in porter and other liquids. 



NAECOTIC POISONS. 

SOMNIFEROUS. 
OPIUM. 



Opium is the inspissated juice of the Papaver somni- 
ferum, the Garden or Opium Poppy. The plant is a 
native of Egypt and Syria, cultivated in England. 

Opium is sometimes taken in its crude state as a 
poison, but more frequently one of its preparations is 
thus employed, notably the tincture, better known as 
Laudanum. The poisonous properties of this drug 
reside in an alkaloid, morphia^ in combination with an 
acid, meconic acid. The several varieties of opium 
vary considerably in the quantity of morphia which 
they contain, the amount varying from two to nine 
per cent. 

Of all forms of poisoning, that by opium and its 
preparations is most frequent ; and it is stated that 
three-fourths of all the deaths from opium occur among 
children under five years of age. 

Symptoms, — The rapidity with which the symptoms 
of poisoning by opium make their appearance will 
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depend upon the form in which the poison is taken ; 
solution, of course, increasing the activity of the drug. 
In most cases an interval of from half an hour to an 
hour elapses after the poison has been swallowed 
before any evil effects become apparent. Christison, 
however, mentions a case in which stupor did not 
show itself for eighteen hours. During the first stage 
of poisoning by opium the patient may become slightly 
excited j this state is, however, soon followed by 
giddiness and drowsiness. The eyes are kept open 
with difficulty. Stupor and insensibility now super- 
vene, from which he may in most cases be temporarily 
aroused by a loud noise or a smart blow. As the 
case progresses, coma and stertorous breathing occur, 
an4 it becomes almost impossible to rouse him at aU. 
The pulse, at first small, quick, and irregular, becomes 
slow and full as the coma increases. The breathing, 
hurried in the early stages, is now slow and stertorous. 
The pupils are contracted or dilated ; the former con- 
dition is in most cases most frequently present, 
together with insensibility to light. The pupils may 
be contracted in ureamic coma in Bright's disease ; 
the nature of the case will be explained by the 
history and presence of dropsy. All the secretions, 
except that of the skin, are suspended, and the 
bowels are usually obstinately confined. The breath 
may be impregnated with the odour of opium. Cer- 
tain anomalies in the symptoms may occur; thus, 
there may be vomiting and purging, convulsions — 
most frequent in children — delirium, tetanic spasms, 
one pupil dilated and the other contracted, paralysis 
and anaesthesia. It must be borne in mind that re- 
missions sometimes occur in the symptoms, the patient 
dying after an attempt at recovery. 

^ question of some importance may arise as to the 
amount of volition and power of locomotion which 
may exist for some time after a poisonous dose has been 
taken. Death may be due to causes other than the 
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effect of poison. It must, at least, be admitted as 
possible, that a person, after swallowing a quantity 
of opium sufficient to cause death, may yet be able to 
walk and move about for from one to two hours. 

Opiumreating. — If opium be taken for some time in 
small doses, the system becomes tolerant of it, so 
that a dose which would be poisonous to most people, 
only produces a slight and pleasurable excitement. 
De Quincey was in the habit of taking daily nine ounces 
of laudanum. The habitual opium-eater generally 
suffers from disorders of the dis^estive orgLs, dyl 
pepsia, and its train of unpleasant symptoms ; the body 
becomes thin, the countenance attenuated, the eyes 
sunken and glassy, the gait halting, and the body 
bent. The craving for the drug becoines greater and 
greater, which is only temporarily satisfied by larger 
and larger doses. The opium-eater seldom attains a 
great age, usually dying before forty. This is per- 
haps a somewhat exaggerated picture of the ill effects 
of opium-eating. Christison, jrfter quoting the results 
of his observations in twenty-five cases of confirmed 
opium-eaters, concludes as follows : — * These facts 
tend on the whole rather to show that the practice of 
eating opium is not so injurious, and an opium-eater's 
life is not uninsurable, as is commonly thought : and 
that an insured person, who did not make ^o^ his 
habit, could scarcely be considered guilty of conceal- 
ment to the effect of voiding his insurance. But I 
am far from thinking — as several represent who have 
quoted this work — that what has now been stated 
can with justice be held to establish such important 
inferences ; for there is an obvious reason why in an 
inquiry of this kind those instances chiefly should 
come under notice where the constitution has escaped 
injury, cases fatal in early life being more apt to be 
lost sight of, or more likely to be concealed.' 

Effects of External Application, — ^The application of 
opium to the surface of the body is not usually 
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attended with dangerous symptoms; but in a few cases, 
due probably to some idiosyncrasy, alarming effects or 
even death has resulted from the external application 
of the drug. Orfila has tried to show that opium is 
more readily absorbed by the coats of the rectum, 
and that it acts more rapidly than when taken into 
the stomach. This statement does not appear to be 
correct, for the dose administered by enema is usually 
twice that given by the mouth. ' 

Post-mortem Appearcmces, — ^As might be expected, 
the appearances found after death are not very charac- 
teristif The vessels of the brain are congested, and 
serous efi'usion in the ventricles or between the mem- 
branes is not uncommon. Engorgement of the lungs 
is most frequently present in those cases in which 
convulsions have occurred. The stomach is in most 
cases found quite healthy. The bladder may be full 
of urine, due probably to the persons being unable to 
empty it from loss of consciousness. 

Fatal Period, — ^From three-quarters of an hour and 
upwards. 

Faial Dose, — ^Four grains is about the smallest fatal 
dose in an adult, but recoveries after taking an ounce 
or more of laudanum are not very rare. 

Treatment — ^The stomach pump should be used 
without delay, and the stomach thoroughly washed 
out. Emetics should also be given if the patient can 
swaUow. The administration of strong coffee or tea, 
the application of ammonia to the nostnls, flagellation 
of the soles of the feet, and keeping the patient con- 
stantly walking about, are among the measures usually 
adopted by way of treatment. Galvanism and arti- 
ficial inflation of the lungs have done good service 
even in the most hopeless cases. Vinegar should not 
be given, as it dissolves the morphia and renders it 
more easy of absorption. Death is rare in those cases 
in which proper remedies have been resorted to before 
the stupor commenced. 
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Table showing points of distinction between Apoplexy 
and Narcotic Poisoning, 



APOPLEXY. 

1. Apoplexy may be preceded 

by premonitory symptoms, 
giddiness, headache, noises 
in the ears, and partiai 
paralysis. 

2. Apoplexy chiefly attacks 

the old, and is very rare 
in young people. 

3. Most frequently among fat 

people. 

4. Symptoms may come on 

during the meal or tmme- 
diately after. 



5. Symptoms commence ab- 

ruptly, sometimes with 
deep stupor. 

6. Patient is witli difficulty, if 

ever, temporarily aroused. 
Convulsions common. 
Face bloated. Pupils di- 
lated. 



7. Life may be prolonged for a 

day or more. Apoplexy 
may, however, kill in an 
hour. 

8. No response when the fore- 

head is smartly tapped 
with the finger-nails, or 
when water is injected 
into the ear. 



NAKCOTIC POISONING. 

1. No premonitory symptoms, 
except by fortuitous com- 
bination. 



2. More frequently in the 

young, especially of the 
female sex. 

3. In fat or thin people. 

4. An interval of from ten to 

thirty minutes always 
occurs, even in the case of 
opium, the commonest of 
narcotic poisons. 

5. Symptoms axlvance gradu- 

ally. 

6. Patient may be roused from 

the deepest lethargy if 
shaken or spoken to in a 
loud voice. Convulsions 
rare in opium poisonine. 
Face seldom bloatecL 
Pupils contracted. 

7. Life seldom prolonged be- 

yond six or eight hours. 
Shortest time in which 
opium has caused death, 
three hours. 

8. The patient may be roused 

by tapping the forehead, 
etc. 



Synopsis of the effects of Opium upon the System. 

1. The Mental Faculties. — ^The first effect noticed when 
opium is taken in small doses is a primary exaltation 
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of the mental faculties ; the imagination is rendered 
brilliant, and the passions exalted ; after a time the 
usual drowsiness supervenes, followed by deep sleep. 
A dose of thirty di'ops of the tincture caused in one 
experimenter an exhilaration of the mental faculties, 
and an aptitude for study ; the subsequent drowsiness 
being removed by a dose of a hundred drops or more, 
when the greatest mental excitement was the result. 

2. The Respiration, — ^The frequency of the respira- 
tions is diminished, and the oxidation of the blood 
impaired. 

3. The Ftdse, — ^The first effect on the circulatory 
system is that of a stimulant, and then sedative. By 
the administration of repeated small doses the force 
of the circulation may be maintained for some time. 

4. The Eyes and Countenance, — ^The pupils, when 
the patient is powerfully under the influence of 
opium, are contracted even to a point. Dilatation 
has, however, been noticed in some cases. 

The countenance is placid, pale, and ghastly ; the 
eyes heavy, and the lips livid. 

5. The Cutaneous System, — ^The skin, although cold, 
is not infrequently bathed in profuse perspiration. 

6. The Alimentary Canal. — Sometimes there is 
vomiting and even purgmg ; but as a rule the secre- 
tions along the whole alimentary canal are diminished, 
and constipation is the result. 

7. The Average CommenceTnent of Symptoms, — ^Much 
depends upon the size and form of the dose. In most 
cases the first appearance of the symptoms is seldom 
delayed beyond an hour after the poison is taken. 

- 8. Average Period of Death,--Seyen to twelve 
hours. 



DELIRIANXa 



Under this head will be noticed those poisons 
whose action on the animal economy is characterized 
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by ddiriumy illusion of the senses, and marked dilata- 
tion of the pupiL In some cases there is considerable 
irritation of the digestive organs, accompanied with a 
difficulty to pass water, sometimes ending in com- 
plete suppression of urine. 

The following are among the most important 
poisons of this group : — 



1. Belladonna. 

2. Hyoscyamus. 

3. Stramoniiun. 



4. Solannm Dulcamara. 
6. ,, Nigram. 
6. ,, Tuberosum. 



Those of less importance are : — 



1. (Enanthe Crocata. 

2. Camphor. 

3. Cocculus Indicus. 



4. Lolium Temulentum. 

5. Certain Poisonous Fungi. 



BELLADONNA. 

Atropa Belladonna, Nat, Ord, Sohnacece, 

Taken internally or applied externally, belladonna 
causes dryness of the mouth and throat, with intense 
thirst. Nausea and vomiting are present in most 
cases, accompanied with giddiness, double or indistinct 
vision, active delirium, convulsions ending in stupor 
and coma. A very marked characteristic of poison- 
ing by solanaceous plants is dilatation of the pupU, the 
iris in some cases being reduced to a mere line round 
the pupiL The symptoms in some cases which have 
been recorded are almost identical with those of 
delirium tremens. In other instances there has been 
little or no delirium, the patient at once passing into 
fatal lethargy. Alarming symptoms have followed 
from drinking a decoction of belladonna leaves, which 
were mistaken and supplied for those of the asL 

Post - mortem Appearances, — Congestion of the 
vessels of the brain, sometimes with fluid blood, at 
other times with thick black blood. The stomach 
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may or may not be congested ; but in cases where 
the ripe berries have been taken, the mucous lining 
may be seen deeply dyed by the juice of the berries. 
The pupils are usually found dilated. 

Treatment. — ^Emetics and purgatives, castor-oil and 
animal charcoal. The symptoms as they present 
themselves must be treated on general principles. 

TMe showing some of the Symptoms and Effects of 
Opium and Belladonna, 



OPIUM. 

1. Sliglit excitement, coma, 
lethargy, and no return of the 
excitement should the patient 
recover. 

2. Coma is of shorter dura- 
tion than in poisoning by bel- 
ladonna. 

3. Pupils contracted. 

4. Local application to the 
eye does not affect the pupiL 

5. Bowels as a rule confined. 

6. Acts powerfully on 
children. 



BELLADONNA. 



1. Active, busy delirium pre- 
ceding the coma, followed by 
delirium, if recovery takes 
place. 



3. Pupils dilated. 

4. Dropped into the eye, 
pupils are dilated. 

5. Bowels not affected. 

6. Well borne by children. 



N.B, — ^Belladonna has been stated to act in anta- 
gonism to opium, and its administration recommended 
in poisoning by that drug. 



HYOSCYAMUS. 

Hyoscyamus Niger. Nat. Ord. Solanacece. 

Hyoscyamus, or Henbane, taken in large doses, 
produces symptoms not unlike those due to bella- 
donna. There is the same affection of sight, — double 
vision, — ^the same dilatation of the pupils, delirium, 
confusion of thought, insensibility, and coma. A 

p 
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form of mania, with wild hallucinations, has some- 
times been observed to follow the administration of 
this drug. 

The peculiar property of henbane is marked by its 
tendency to produce a general paralysis of the nervous 
system. The root has been eaten by mistake for 
parsnips, when all the symptoms above mentioned 
were present. The seeds are more poisonous than 
the roots, the leaves being the lest poisonous of the 
plant. 

Post-mortem Aj)pearances. — ^The morbid appearances 
are not unlike those which result from poisoning with 
belladonna. 

Fatal Dose. — Nothing certain can be stated as to 
the amount required to cause death. Alarming 
symptoms are said to have followed the administra- 
tion of ten minims repeated every six hours. Twenty 
seeds have caused active delirium. Idiosyncrasy may 
have something to do with this result. 

Treatment — Emetics and purgatives, to expel the 
poison from the system. 



STRAMONIUM. 

Datura Strammium. Nat. Ord. Solanacece, 

The thorn apple possesses powerful poisonous pro- 
perties. These are marked by the production of 
giddiness, impairment of vision, and syncope. Furious 
delirium is not infrequent; and in one case where this 
state was present, there was loss of speech. The face 
is usually flushed, the eyes glistening and restless, 
and the pupils dilated ; in short, the countenance is 
that of one intoxicated. Taken together, the symp- 
toms are not unlike those produced by belladonna. 
Poisoning by stramonium seeds is a favourite mode 
of procedure among the Hindoos ; but as the poison 
is most frequently given to facilitate robbery, death 
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seldom results from its use. The outward application 
of the leaves may give rise to all the appearances of 
poisoning. 

The active principle of stramonium is the alkaloid 
datvra, which crystallizes in quadrangular prisms, 
colourless, and with a bitter acrid taste. It resembles 
atropia and hyoscyamia in chemical properties. 

Post-mortem Appearances, — Congestion of the vessels 
of the brain and the membranes, with some sUght 
gastric irritation. 

Treatment. — Emetics and purgatives, to get rid of 
the portions of the plant swallowed. 

Some other solanaceous plants — Solanum dukor 
Tnara, Bitter Sweet or Woody-nightshade, Solanum 
nigrum or Garden - nightshade, and the Solanum 
tuberosum or Potato — possess poisonous properties. 
They, like the other members of the order to which 
they belong, give rise to symptoms characterized by 
giddiness, dimness of sight, trembling of the limbs, 
and delirium. The water in which the potato has 
been boiled is sometimes used by the vulgar as an 
application to favus of the scalp. The active principle 
of these plants resides in an alkaloid — solania — which 
is not a very powerful poison. A rabbit was killed 
in a few hours by two grains of the sulphate of 
solania. 



(ENANTHE CROCATA. 

Hemlock, Drop-wort, or Dead-tongue, is a poisonous, 
indigenous, umbelliferous plant. 

Accidental poisoning by this plant has occurred. 
The symptoms in one of the cases which have been 
recorded, were those of delirium tremens ; in another, 
which terminated fatally, vomiting of blood, followed 
by convulsions : first contraction and then dilatation 
of the pupil, spasmodic respiration, and an almost 
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imperceptible pulse, were the effects noticed. Death 
may take place in a few hours. 

Post-mortem Appearances, — Congestion of the vessels 
of the brain, and gastric irritation. The face has 
sometimes a bloated expression, and blood may escape 
from the ears and mouth. 

TreatmsrU, — ^Purgatives and emetics, to evacuate the 
stomach, and thus get rid of the poison. 



CAMPHOR. 

Camphora Officinamm, Nat. Ord, Lauracece, 

Camphor is a concrete vegetable oil. In large doses, 
this substance is poisonous; but only one case is 
recorded of its use for this purpose. The symptoms 
are languor, giddiness, and delirium. 

Fost-m^ortem Appearances. — ^Those produced by irri- 
tants. 

Treatment. — ^Free purgation and emetics, to empty 
the stomach. 



COCCULUS INDICUS. 

The fruit of Anamirta paniculata. Nat, Ord. 

Menispermacece. 

Cocculus Indicus is poisonous, and is frequently 
used by poachers to capture fish. The berries are 
ground to powder, mixed with bread, and then thrown 
into the water. When taken by the fish, they become 
stupefied, float to the surface, and are then taken. 

The poisonous properties are due to a crystalline 
alkaloid, picrotoxia. Fraudulent publicans have used 
this drug for the adulteration of beer. The strength 
of the beer is first reduced by the addition of salt and 
water, and then the cocculus indicus is added, to give 
to it an intoxicating property. The effects produced 
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on the unfortunate customers are a strong desire to 
sleep, with more or less wakefulness. Loss of volun- 
tary power is present, but consciousness is not lost, 
the sufferer lying in a state bordering on nightmare. 
Cocculus is not used in medicine or the arts, and yet 
a large quantity is imported, and mysteriously dis- 
appears in this country. 

The symptoms which have been noticed in poisoning 
by this substance are nausea, vomiting, severe abdo- 
minal pains, stupor, and intoxication. Two deaths 
at least have been reported as resulting from it. In 
the case of B, v. Cluderay, Archibold's ^rim. Cases, 
604, *the defendant administered to a child two 
cocculus indicus berries, entire in the pod, with intent 
to murder the child. The kernel is a poison ; the pod 
is not, and will not dissolve in the stomach ; and they 
were therefore harmless. This was held to be ad- 
ministering of poison with intent to murder, within 
this section.' 

Ficrotoxia. — The alkaloid is in fine white crystals, 
intensely bitter to the taste. Soluble in boiling 
water ; slightly so in cold. Alcohol and ether readily 
dissolve it. In organic liquids it might be mistaken 
for sugar, or vice versa, as it precipitates the oxide of 
copper when boiled with the sulphate and potash. 



LOLIUM TEMULENTUM. 

The seeds of Lolium Temvlentum, or common Darnel, 
are poisonous. Cases of poisoning have occurred from 
these seeds being accidentally ground with wheat or 
rye, and then made into bread. 

The symptoms are gastric irritation, nausea, and 
vomiting, followed by giddiness, deafness, loss of 
vision, and in some cases delirium. Not infrequently 
the symptoms resemble those produced by ergot. No 
death has been recorded as resulting from the use of 
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these seeds. Three ounces of paste made from darnel 
flour, given to a dog, did not cause death. 



POISONOUS FUNGI. 

Poisoning by mushrooms is by no means rare, as 
the result of accident. The Agaricas campestris and 
a few others are edible ; but it is a fact worthy of 
notice, that the poisonous properties of mushrooms 
are modified by climate and the seasons of the year 
at which they are collected. Idiosyncrasy may have 
something to do with the injurious eflFects produced 
on some persons by the fungi 

The Agarims campestriSy or common mushroom of 
this country, is sometimes poisonous; and in some 
countries — ^Italy and Hungary — ^it is usually avoided. 
In Eussia and in France certain fungi are eaten 
which are regarded as poisonous by us. 

Bentley gives, in his Botany, the following table, 
by which edible and poisonous mushrooms may be 
known : — 



EDIBLE. 

1. Grow solitary, in dry airy 
places. 

2. Generally white or brown- 
sh. 

3. Have a compact, brittle 
flesh. 

4. Do not change colour, 
when cut, by the action of the 
air. 

6. Juice watery. 

6. Odour agreeable. 

7. Taste not bitter, acrid, 
salt, or astringent. 



POISONOUS. 

1. Grow in clusters in woods 
and dark, damp places. 

2. LTsually with bright co- 
lours. 

3. Flesh tough, soft, and 
watery. 

4. icquire a brown, green. 
or blue tint, when cut and 
exposed to the air. 

5. Juice often milky. 

6. Odour commonly power- 
ful and disagreeable. 

7. Have an acrid, astringent, 
acid, salt, or bitter taste. 



Two sets of symptoms may follow the use of mush- 
rooms as food — those of irritant and of narcotic poison- 
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ing. In the latter class, giddiness, double vision, and 
even delirium, have been present. In some cases, 
the individual has presented ail the appearances of 
intoxication. Nausea, vomiting, purging, and con- 
vulsions characterize those of the former class. The 
post-mortem appearances will depend to a great extent 
upon the character of the symptoms prior to deatL 
If signs of irritation have been present, inflammation 
of the stomach and bowels will most probably be 
found ; but if, on the other hand, narcotic symptoms 
were predominant, congestion of the vessels of the 
brain will most likely be present. Arsenic and other' 
poisons have been mixed with mushrooms with intent 
to kill ; the probability of this occurring should be 
borne in mind, and a rigid examination of the con- 
tents of the stomach made in sJl doubtful cases. 
Treatment, — Castor-oil and emetics. 



INEBRIANTS. 

The poisons grouped under this head are cha- 
racterized by causing delirium, followed by narcotism. 
Recovery is not infrequently slow, the system suflFer- 
ing more or less severely from the effects of the poison. 
In the case of alcohol, loss of appetite accompanied 
with considerable gastric irritation are among the 
after effects of the poison. 

The chief of this group are — 

Alcohol, Ether, and Chloroform. Others of less 
importance will be briefly considered. 
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ALCOHOL. 



It will be necessary to consider poisoning by this 
substance under two forms, acute and chronic. So 
many anomalies present themselves, that it is difficult 
to give a clear outline of the symptoms. 



ACUTE. 

In most cases the symptoms come on 
within a few minutes after the poison is 
swallowed. Giddiness, confusion of ideas, 
and a difficulty in walking straight, are 
among the first effects produced, these 
being followed by stupor and coma. 
Nausea and yomiting are the early signs 
of recovery. In some cases there may 
be no premonitory symptoms, sudden and 
complete stupor supervening some time 
after a large dose of alcohol had been 
taken. 

The patient not infrequently recovers 
from the first symptoms. A relapse 
takes place ; he becomes insensible, and 
dies convulsed. The countenance wears 
a vacant expression : the face flushed and 
bloated, the lips livid, and the pupils 
dUated and insensible to light. The 
sensibility of the pupil to the action of 
light should be. regarded as a favourable 
symptom. The rapidity with which al- 
cohd acts is not so great as to prevent 
the indiyidual from walking some dis- 
tance and performing certain acts of 
volition. The rapidity with which the 
symptoms show uiemselves will depend 
upon the previous habits of the indi- 
vidual, the strength and quantity taken. 
Alcohol, when diluted, induces a pre- 
liminary stage of excitement, then fol- 
lowed by stupor ; but when concentrated, 
stupor may come on almost immediately 
the spirit is drank. 



CHRONIC. 

The habitual dram- 
drinker suffers from 
many diseases. The 
appetite becomes im- 
paired ; there is con- 
siderable irritation 
of the stomach and 
bowels, marked by 
vomiting and purg- 
ing. Then follows a 
long list of organic 
diseases. The struc- 
ture of the liver be- 
comes changed : it 
may increase in size, 
become lighter in 
colour, and is then 
known as nutmeg or 
dram-drinkers* liver. 
Jaundice and dropsy 
may be present as the 
result of this altered 
condition of the 
gland. The kidneys 
also suffer from gran- 
ular degeneration. 
Then follows a long 
series of nervous com- 
plaints : congestion 
of the brain, paralysis, 
delirium trem,en8, and 
insanity. Sudden 
death by coma not 
infrequently ends the 
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The yapour of alcohol may act as a 
poison, giving rise to the symptoms 
above mentioned. 

Congestion of the lungs or brain, or 
both together, is in,most cases the cause 
of death in acute poisoning by alcohol. 



career of the drunk- 
ard. Delirium tre- 
men8 is the most com- 
mon result of the 
habit of drinking; 
and this disease, it 
is stated, may be in- 
duced by the sudden 
discontinuance of al- 
cohol in those who 
are habitually given 
to its use. 



Post-mortem Appearances, — The stomach may pre- 
sent the usual signs of inflammation, due to the irri- 
tant action of alcohol. The colour, of the mucous 
membrane of the stomach may be bright red, dark 
red, brown, or quite pale. The brain and its mem- 
branes are sometimes congested, and the intercranial 
vessels gorged with blood. The odour of alcohol may 
be present in the contents of the stomach, and may 
in some cases be detected by its odour in the lungs, 
brain, and other organs of the body. The lungs are 
not infrequently found congested, and the right cavi- 
ties of the heart full of dark-coloured blood. Casper 
examined a case in which the cavities of the heart 
were empty. The blood is remarkably fluid, and of a 
dark colour. 'Lymphatic exudation between the 
cerebral meninges, so that the pia mater upon the 
cerebral hemispheres is seen here and there whitish 
and as if varnished, is not a result of death from 
drinking, but is the gradual result of the chronic irri- 
tation of the brain by habitual drunkenness, and is 
therefore a very common appearance in the bodies of 
all drunkards, from whatever cause they have died.' 
One other condition occurring in those dying from the 
effects of alcohol, is the remarkable long-continued 
presence of the rigor mortiSy and perfect freedom from 
putrefaction^ even up to the ninth day, in an atmo- 
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sphere by no means unfavourable to early decomposi- 
tion. A condition of the skin known as * cidis anserinay' 
or goose skin, was present in some of the cases ex- 
amined by Casper. 

Absorption and Elimination. — ^From experiments on 
animals, it has been shown that alcohol is rapidly 
absorbed and then eliminated from the system, and 
that all traces of alcohol may disappear in a few hours, 
and yet death be the result of its action. Elimination 
takes place chiefly by the lungs. Alcohol is supposed 
to be decomposed in the lungs by the inhaled oxygen, 
carbonic acid and water being formed, with slight 
traces of acetic acid. 

Fatal Period, — Death has occurred in a few minutes 
after a large dose of alcohol had been swallowed. The 
average fatal period is about twenty-four hours. 
Death may also be an indirect result of the action of 
alcohol on the system. 

Fatal Dose, — Uncertain. The age and habits of the 
individual must be considered. Between three and 
four ounces proved fatal in a boy seven years of age. 

Treatment, — ^Immediate use of the stomach pump 
and emetics, to empty the stomach. Cold affusion of 
water to the head, or the injection of cold water into 
the ears, may be tried. The administration of 
ammonia, and the employment of galvanism, have 
been of service in some cases. 
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Table showing poinis of distinction between Concussion of 
the Brain, Alcoholic Poisoning, and Poisoning by Opium, 



CONCUSSION OP THE 
BRAIN. 

1. Marks of vio- 
lence on the head. 



2. Stupor comes 
on suddenly. 



3. Face pale and 
cold ; the pupils 
sluggish and insen- 
sible to light, some- 
times dilated. 

4. Hemissions are 
rare, the patient re- 
covering slowly, 
with some confusion 
of ideas. 

6". Absence of 
odour of alcohol in 
breath. Odour of 
alcohol, if present, 
probably due to 
treatment of by- 
standers. 



ALCOHOL. 

1. Absence of 
marks of violence, 
unless the person 
has fallen on the 
ground. The his- 
tory of the case will 
help in forming an 
opmion. 

2. Excitement 
previous to the 
stupor, which comes 
on suddenly. 



8. Face flushed 
and pupils general- 
ly dilated. 



4. Partial re- 
covery may take 
place, followed by 
death after thelapse 
of some hours. 

5. Presence of the 
odour of alcohol in 
the breath. 



OfPITJM. 

1. Same as under 
alcohol. 



2. Symptoms slow 
in appearing, drowsi- 
ness, stupor, leth- 
argy. The muscles 
fitre relaxed, and loco- 
motion impossible. 
Patient may be 
roused by a sharp 
question. 

3. Face pale, 
pupils contracted. 



4. Remissions are 
rare in this form of 
poisoning. 



6. Odourofopium 
in the breath. 
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Analysis, — ^Tests for alcohol : — 

1. Characteristic smell. 

2. It dissolves camphor. 

3. Treated with dilute sulphuric acid and a 

strong solution of bichromate of potash, 
the green oxide of chromium is set free, 
and the vapour of cMehyd may be detected 
by the smelL 

4. Burnt under the mouth of a test tube 

moistened with solution of baryta or lime 
water, a deposit is formed in the tube of 
carbonate of baryta or lime. 
Alcohol in the contents of the Stomach or in the Tissues, 
— The contents of the stomach, or the tissue bruised 
and macerated in distilled water, should be carefully 
distilled in a water bath. It will be necessary to neu- 
tralize the liquid prior to distillation. The distillate 
should be mixed with chloride of calcium or anhy- 
drous sulphate of copper, and re-distilled. The liquid 
thus obtained is shaken with dry carbonate of potash, 
and allowed to settle. The alcohol -rises to the top of 
the mixture, whence it may be removed by the aid 
of a pipette, and tested as before mentioned. 



ETHER. 

Ether, when taken in its liquid form, produces 
symptoms B.nd post-mortem appearances not unlike those 
caused by alcohol. 

Fatal Dose, — ^No death having been recorded, the 
fatal dose of this substance is unknown. 

Ether Vapott/r, — ^The vapour of ether has caused 
death ; the fatality from this source having increased 
of late years owing to the employment of ether as an 
anaesthetic. Entering the blood through the lungs, it 
acts with great rapidity, a state of lethargy being 
quickly induced. 

The early symptoms are noticed in a modification 
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of respiration, the breathing becoming slow, prolonged, 
and stertorous. The face is pale, the Ups bluish, and 
the surface of the body cold and exsaaguine. The 
pulse, at first quickened, becomes slower as the inhalar 
tion of the vapour is continued. The pupil is dilated, 
and the eye glassy and fixed- The voluntary muscles 
of the body become flabby and relaxed ; the . patient 
still, however, having the power to move the limbs. 
The involuntary muscles are not affected ; as an in- 
stance, the uterus contracts and expels its contents 
with ease. If the inhalation of the vapour be pushed 
too far, the pulse sinks and coma ensues, from which 
the patient can only with difficulty be aroused; but 
if in an early stage the ether be discontinued, the 
patient rapidly regains consciousness, due to the rapid 
elimination of the ether by the lungs. A marked 
peculiarity in this form of poisoning is the complete 
ansesthesia or paralysis of the nerves of sensation. 

Post-mortem Appearances, — These were chiefly found 
in the brain and lungs, which in most cases were 
greatly congested. The cavities of the heart have 
been found full of dark-coloured liquid blood. A 
marked effect noticed in poisoning by ether, is the 
congestion of the vessels of the upper portion of the 
spinal cord. The Uver, kidneys, and spleen are some- 
times congested. 

Treatment, — When the pulse becomes weak, and 
the breathing laboured and stertorous, the inhalation 
should be discontinued, and cold water dashed in the 
face, — ^free ventilation being also allowed. Galvanism 
and artificial respiration should also be tried. 

Analysis. — The contents of the stomach and tissues 
must be treated and distilled as described under 
alcohol. 

Tests :— 

1. The vapour passed into a solution of bi- 
chromate of potash, and sulphuric acid 
added, gives the reaction of alcohol. 
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2. The vapour burns with a smoky flame, 

depositing carbon on any cool surface 
placed above the flame. 

3. It is but sparingly soluble in water, on 

which liquid it floats. . 



CHLOROFORM. 

The effects produced by chloroform when swallowed, 
are not unlike those occasioned by alcohol. Four 
ounces have been taken without causing death ; it is 
therefore not an active poison in this form. 

Chloroform Vwpofwr, — ^The symptoms occasioned by 
chloroform when inhaled, are not unlike those caused 
by ether, with this exception, that insensibility and 
general relaxation of the muscles is more rapidly pro- 
duced. 

PosfrTTwrtem Appearances. — Congestion of the vessels 
of the brain, and also of the lungs, is generally found. 
The cavities of the heart are usually empty ; but, in 
some cases, the right side of the heart is found dis- 
tended with dark-coloured fluid blood. Congestion 
of the spleen, liver, and kidneys is not of infrequent 
occurrence. 

Fatal Period and Dose. — In one or two cases where 
the vapour was inhaled, death took place in from one 
to two minutes. Thirty drops thus taken destroyed 
life in one minute, and even fifteen drops have proved 
speedily fatal. It has thus destroyed life in a 
smaller dose, and more rapidly, than any other known 
poison. 

Treatmerd. — The same as recommended with regard 
to ether. 

Analysis — 

Detection of Chloroform in the Blood and Tissues, 

In searching for the presence of this substance in 
the blood or tissues, the examination should be made 
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as speedily as possible, as chloroform seems to have a 
great tendency to pass into formic acid, and to thus 
escape recognition. ' 

The substance to be examined should be placed in 
a flask, to which is adapted a glass tube bent at right 
angles. A piece of blue litmus paper, and another 
portion of paper moistened with iodide of potassium 
and starch paste, are inserted into the end of the 
glass tube. The flask and its contents should be now 
placed in a water bath heated to a temperature of 
160° F., and a portion of the glass tube just past the 
bend heated to redness. Any chloroform vapour 
evolved from the contents of the flask is decomposed 
during its passage through the heated glass tube into 
free chlorine and hydrochloric acid, the presence of 
the former being indicated by the starch paper be- 
coming blue, while at the same time the reddening of 
the litmus paper reveals the presence of the acid. 
As a further corroboration, the exit tube may be made 
to dip into nitrate of silver solution, when a pre- 
cipitate of the curdy white chloride of silver will take 
place, insoluble in nitric acid, but dissolving on the 
addition of ammonia. 



CHLORAL HYDRATK 

This substance has only been introduced to the 
medical profession within the last year or two. It is 
prepared by acting on alcohol by chlorine. 

Symptoms, — The symptoms which follow within a 
short time after the drug has been swallowed are 
marked by deep sleep, followed, if the dose be very 
large, by loss of consciousness. The pulse may be 
quickened and the face flushed ; but in other cases 
the pulse became almost imperceptible, the face pale, 
and the breathing performed at long intervals. In a 
case described by Dr. Levinstein, and recorded in the 
Lcmcety Feb. 21, 1874, the patient took six drachms 
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with intent to commit suicide. The face was at first 
flushed, then livid; the pupils contracted, and at 
times the circulation appeared to be entirely arrested. 
The temperature varied from 32*9 C. to 38*7 C. 

The treatment in this case consisted in the use of 
galvanism, frictions, mustard plasters to the calves 
of the legs, and the injection of a solution of nitrate 
of strychnia. The man ultimately recovered. A 
peculiar eruption, not unlike that produced by shell- 
fish — and which I was the first to describe — some- 
times occurs when this substance has been given for 
some time in medicinal doses. 

It is said to act by becoming changed into chloro- 
form and formic acid in the blood, due to the alka- 
linity of the latter. 

Analysis. — Chloral is not inflammable. If potash 
be added to a boiling solution of chloral, it becomes 
decomposed with effervescence into chloroform and 
formic acid, and formate of potash is formed. Boiled 
with chloride of gold or nitrate of silver, the metals 
are precipitated on the addition of potash. A salt of 
copper is decomposed in a maimer not unlike grape 
sugar. 

Detection in the Tissfues, etc. — ^Being decomposed in 
the blood into chloroform, it can only be detected by 
the means already described for the detection of that 
substance, the liquid being first rendered alkaline 
with potash. See p. 230. 



NITRO-BENZOLE, OR ESSENCE OF BORBANE. 

Prepared by acting on benzole by nitric acid. 
Nitro-benzole is a heavy, yellow, oily substance, with 
a strong odour of bitter almond oil, from which, how- 
ever, it differs by undergoing no change of colour 
when agitated with strong sulphuric acid. The 
natural oil acquires a fine crimson colour when 
treated with strong sulphuric acid. 



ESSENCE OF MIRBANE. 



241 



Spnptoms. — ^The vapour is more powerful than the 
liquid. In some cases which have been described, 
the patient has complained of pain in the head, 
giddiness, faintness, distorted vision, drowsiness end- 
ing in coma and death. The face is flushed, the jaws 
sometimes spasmodically closed, and the lips livid. 
Symptoms not unlike those produced by the essential 
oil of bitter almonds have been noticed in one or two 
cases. Eapidly fatal cases might be mistaken for 
apoplexy, but the odour betrays the cause of death. 

Post-mortem Appearances, — Nothing very character- 
istic is found after death due to this poison. The 
blood is sometimes black and fluid, the lungs con- 
gested, and the liver of a purple colour. The blood 
contents of the stomach and even the tissues may 
smell strong of this substance. 

Analysis, — Nitro-benzole may be separated by dis 
tilling the organic mixture with sulphuric acid, when 
the distillate will contain the poison if present. On 
account of its odour, the only substance with which 
it can be confounded is the essential oil of bitter 
almonds, which owes its poisonous properties to the 
prussic acid it contains. 

The following table may assist in its detection : — 



Strong sulphuric 
acid, 

Proto-sulphate and 
persulphate of 
iron, liquor pot- 
assse, and hydro- 
chloric acid, 



NITRO-BENZOLE. 

No change of 
colour. 

No blue colour. 



OIL OF BITTER 
ALMONDS. 

Rich crimson colour. 



Prussian blue. 
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ANILINE 

is not unlike nitro-benzole in its action. The vapour 
causes giddiness and other signs of intoxication. 
Workers in this substance are said by Dr. Kniiser to 
suffer from bronchitis, cough, and ulceration of the 
scrotum and limbs. In dyers ekzema of the skin is 
sometimes found. 

Analysis, — Soluble in alcohol and ether, but not 
in chloroform. A white insoluble compound is 
formed when added to dilute sulphuric acid. Heated 
with corrosive sublimate, a rich crimson colour is pro- 
duced. 



SEDATIVE. 

CAEDIAC. 



DIGITALIS. 

Digitalis Purpwea. Nat. Ord, ScrophvIariacecB. 

The common Foxglove grows wild in the hedges 
in the south of England. All parts of the plant are 
poisonous, from the presence of an alkaloid — digitalia. 

Symptoms, — Nausea, vomiting, purging, and severe 
abdominal pains are first noticed. The patient then 
complains of pain in the head, giddiness, and a 
gradual loss of sight. The pupil is dilated, and in- 
sensible to light; the pulse weak, slow (40 in a 
minute) and jerky, sometimes intermittent. The 
surface of the body is cold, and bathed in perspiration. 
An aggravation in the symptoms takes place when- 
ever the patient attempts to leave the recumbent 
position. A marked depression in the action of the 
heart is a characteristic effect of this poison. Saliva- 
tion has occurred in some cases on record. Convul- 
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sions have sometimes been noticed, and syncope and 
stupor are not uncommon. 

Post-mortem A^earance^, — Congestion of the brain 
and its membranes, and some inflammatory redness 
of the mucous membrane of the stomach. The blood 
is fluid. 

Fatal Dose, — Uncertain. Large doses of the infusion 
and tincture have been given without any untoward 
results. 

Treatment. — Purgatives and emetics should be given, 
followed by infusions containing tannin, green tea, 
oak bark, galls, and strong cojQPee. 

Digitalia, — The alkaloid found in the foxglove. 

Tests.— 

1. An almost amorphous white, inodorous sub- 

stance. 

2. Almost insoluble in water. 

3. Decomposes nitric acid, with the evolution 

of nitrous acid fumes. An orange-yellow 
coloured solution is formed, which in a 
few days assumes a golden-yellow tint. 

4. At first, blackened by sulphuric acid, the 

solution becomes brownish black, red- 
brown, and lastly, rich crimson colour. 

5. Hydrochloric acid with it, at first forms a 

yellow solution, which then changes to 
a bright green colour. 



TOBACCO. 

Nkotiana Tabaccum. Nat. CM. SolanacecB. 

The consumption of tobacco has greatly increased 
of late years. In some countries its use was pro- 
hibited by stringent Jaws. In Eussia amputation of 
the nose was the punishment. Several Popes have 
excommunicated those who smoked in St. Peter's at 
Eome; and in some parts of Switzerland it was 
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ranked on the tables next to adultery. Amurath rv. 
made smoking tobacco a capital offence. Be this as 
it may, the moderate use of tobacco does not appear 
to lead to injurious resnlts ; and it is found that work- 
men engaged in the manufactories of tobacco do not 
suffer from any diseases other than those affecting the 
generality of mankind. 

Nicotia — the alkaloid — is a colourless or slightly 
amber-coloured, oily, volatile liquid. It is to this 
principle that the poisonous activity of the drug is 
due. It differs from the other oily alkaloid conia, in 
appearing of a green colour when a drop is placed on 
the surface of white enamelled glass, conia having a 
pink colour. They both leave a greasy stain on paper. 
Nicotia has been detected by Stass' process in the 
tongue, stomach, lungs, and liver. 

Symptoms. — Symptoms of poisoning by tobacco are 
by no means uniform, and have been variously de- 
scribed by observers. As a type of the effects pro- 
duced, the following may be noticed as occurring to 
the tyro after his first or second * pipe.' The pulse 
is primarily quickened, then follow nausea and faint- 
ness, accompanied with an intense feeling of sinking. 
The face is blanched, the pulse slow, perspiration 
stands on the forehead, and ultimately he vomits and 
then gradually recovers. Cold air blowing on the 
face, or sponging the face with cold water, materially 
hastens a return to comfort. Sometimes, as in the 
case of a man related by Dr. Marshall Hall, who 
smoked two * pipes,' nausea, vomiting, and syncope 
occurred, followed by stupor, stertorous breathing, 
general spasms, and insensibility of the pupil. After 
an interval of a few hours the above symptoms again 
returned, but from which the patient ultimately re- 
covered. Death has resulted as a sequence to ex- 
cessive smoking. Gruelin records two cases; one 
from seventeen, the other from eighteen pipes smoked 
B.t a sitting. 
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The filthy habit of snuff-taking has also been ac- 
credited with one or two deaths. 

Santeuil, the French poet, died in two days from 
the effects of snuff mixed with his wine, as a practical 
joke. 

In animals the symptoms are nausea, vomiting, 
purging, convulsions, stupor, and death. The heart 
becomes paralysed. One drop of the empyreumatic 
oil on the tongue of a cat killed it in two minutes, 
the animal dying in convulsions. 

Post-mortem Appearances, — ^These are by no means 
uniform or characteristic. If much vomiting precedes 
death, the vessels of the brain may be engorged with 
blood. Inflammation of the stomach and intestines 
is also present in ^ome ca^es. 

Fatal Period. — ^The symptoms soon make their ap- 
pearance, and death has occurred in three-quarters of 
an hour, or even less. 

Fatal Dose. — Half a drachm. 

As an enema, tobacco should be used with extreme 
care. 

Treatment. — Promote vomiting, cold water douches, 
and stimulants. 



LOBELIA. 

Lobelia inflata, Nat. Ord. Loheliaceoe. 

Lobelia, or Indian tobacco, is> extensively employed 
in North America in the treatment of asthma. The 
plant is officinal in the British Pharmacopoeia, of 
which there are two preparations, a simple and an 
ethereal tincture. In small doses, it possesses ex- 
pectorant properties. 

Symptoms. — Nausea, vomiting, giddiness, cold 
clammy sweats, and great depression. The pulse be- 
comes irregular, and very feeble. Taken together, the 
symptoms are not unlike those produced by tobacco. 
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Fatal Period. — One to two days or more. 
Fatal Dose, — One drachm of the powder. 
Tre-atment. — The same as recommended under 
tobacco. 



CEREBRAL. 
HYDROCIANIC ACID. 

Deaths by hydrocyanic acid are more numeroas 
than those occasioned by any other poison, except 
opium and its preparations. Hydrocyanic acid is a 
compound of cyanogen and hydrogen. It was first 
obtained by Scheele in 1782, but it was not till 1815 
that Gay-Lussac pointed out its real nature. Anhy- 
drous hydrocyanic acid may be obtained by passing 
over cyanide of mercury, gently heated, a stream of 
dry sulphuretted hydrogen. It is now made by 
mixing ferrocyanide of potassium with dilute sul- 
phuric acid, and applying heat, when the acid is 
distilled over, and collected in a cooled receiver. 

Dilute hydrocyanic acid, the only important form 
of the acid in a toxicological point, is a colourless, 
feebly acid liquid, with a peculiar odour like that of 
bitter almonds or peach kernels. Sp. gr. 997. 
The pharmacopoeial acid contains about two per cent, 
of anhydrous acid, that of Scheele about four per cent. 
, According to Taylor, however, the percentage of the 
acid varies from 1*3 to 6-5 per cent. Taking into 
consideration the smallness of the dose and the short- 
ness of the time before death occurs, it is the most 
deadly of all known poisons. Prussic acid is not re- 
garded as a cumulative poison ; that is, it does not 
gradually accumulate in the body and then break out 
with dangerous or fatal violence. 

Symptoms. — ^These will be more or less modified by 
the quantity of the dose. In most cases they are 
seldom delayed beyond one or ttoo mmutes ; and if the 
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dose be large, the symptoms of poisoning may come 
on while the person is drinking. Giddiness, foUowed 
by almost complete insensibility, mark the accession 
of the symptoms. The eyes are fixed, staring, and 
glassy ; the pupils are dilated, and insensible to light. 
The muscles of the extremities are relaxed, and the 
limbs flaccid. A white or bloody froth surrounds the 
mouth, and the jaw is fixed. The surface of the body 
is cold and clammy to the touch, and the respiration 
is sometimes long drawn and spasmodic. The pulse 
so reduced as to be almost imperceptible. The 
breathing is sometimes stertorms in character. This 
is an important fact ; for in ignorance of the occa- 
sional presence of this symptom, it- was argued that 
Walter Palmer, whose breathing was stertorous, died 
of apoplexy, and not from prussic acid, as was alleged. 
When the dose is small — ^between twenty and 'tlurty 
drops of the dilute acid — ^the patient complains of 
nausea, giddiness, and a feeling of constriction round 
the Jiead. The mind is confused, the pulse hurried, 
and the breathing irregular. Salivation may also be 
present. Tetanic spasms and involuntary evacuations 
precede the fatal termination. In most cases where 
the dose is very large, death takes place suddenly, 
without convulsions. 

ExUmal Application. — Applied to the unbroken 
skin, prussic acid does not appear to have caused any 
alarming symptoms ; but it should be used with the 
utmost caution where the skin is at all abraded or 
ulcerated. 

Post-mortem Appearances. — In making an inspection, 
care should be taken; for if the dose be large, the 
vapour from the corpse on opejiing it has been known 
to produce giddiness and fainting. Externally, the 
skin is pale, livid, or of a violet colour. The hands 
are clenched, and the nails blue. The jaws are firmly 
set, and there is usually some froth round the mouth. 
The internal organs are greatly congested, and the 
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venous system gorged with fluid dark-coloured blood. 
The stomach and intestines are sometimes inflamed, 
but in many cases they present no material alteration 
in colour. 

The appearances when only a small dose has been 
taken are not unlike those of asphyxia. The detec- 
tion of the odour of hydrocyanic acid in the body is 
of importance; but this may be absent from the 
following causes : — 

a, Smallness of the quantity of the acid 

present. 
h. Volatilization from exposure of the corpse 

to the air. 
c. The smallness of the dose, and its absence, 
the result of absorption and elimination, 
if death has not rapidly taken place. 
'd. The amount of dilution of the poison. 
e. Concealed by other odorous substances. 
In some cases the smell may be detected in the 
stomach seven or eight days after death. The viscera 
should, in all cases of suspected poisoning, be placed 
in a glass stoppered jar, the stopper covered by bladder 
and tin foil. Hydrocyanic acid is so volatile that, 
unless the greatest care be taken, all traces of it may 
vanish, and the guilty allowed to escape. 

FaUd Period, — From a few seconds to many 
minutes. Under active treatment, if a patient sur- 
vive forty minutes, he will generally recover. 

Fatal Dose. — ^About forty-five minims of the dilute 
acid of the Pharmacopoeia. Kecovery has, however, 
taken place after comparatively large doses. The 
strength and age of the individual, and also the 
emptiness or fulness of the stomach at the time the 
poison is swallowed, will materially aflect the issue. 

Experiments on Animals, 

Numerous experiments on animals have been made 
to ascertain the rapidity with which prussic acid kills. 
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Sir R Christison found that three drops projected 
into the eye acted on a cat in twenty seconds, and 
killed it in twenty more; and the same quantity 
dropped on a fresh wound in the loins acted in forty- 
five and proved fatal in one hundred and five seconds. 
In the cases where death did not occur so rapidly, 
there were regular fits of violent tetanus ; but in the 
very rapid cases, the animals perished just as the fit 
was ushered in, with retraction of the head. In 
rabbits opisthotonos, in cats emprosthotonos, were 
the chief tetanic symptoms. 

As a proof that the acid acts equally on the brain 
and spinal cord, may be noticed the presence of coma 
and tetanus in some cases of poisoning by this 
substance. 

In the experiments on animals certain effects were 
noticed, which are as follow : — 

Expulsion of the Fceces and Urine. — In some cases 
only the faeces, in others the urine, alone was involun- 
tarily expelled ; and in some other cases neither the 
one nor the other was present. 

The Shriek or Cry, — ^This cry, though a common, is 
by no means a constant symptom. 

Convulsions. — ^These are sometimes present. 

Ads of Volition. — Only slight acts are possible ; in 
the case of one of the dogs experimented on by Mr. 
Nunneley, the animal ' went down, came up, and then 
went down again the whole flight of a steep, winding 
staircase.' 

The post-mortem appea/rances were not well marked 
in the animals subjected to experiment. In chronic 
cases Mr. Nunneley states that both sides of the heart 
were distended with black blood. The pure acid is 
stated to completely destroy the irritability of the 
heart and voluntary musclesf, galvanism producing no 
effect whatever. * In eight experiments on cats and 
rabbits with the pure acid, the heart contracted 
spontaneously, as well as under stimuli, for some time 
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after death, except in the instance of the rabbit killed 
with twenty-five grains, and one of the cats killed by 
three drops applied to the tongue. In the last two 
the pulsation of the heart ceased with the short fit of 
tetanus which preceded death ; and in the rabbit, 
whose chest was laid open instantly after death, the 
heart was gorged, audits irritability utterly extinct.' ^ 

Treatment. — The treatment of poisoning by prussic 
acid has now to be considered. 

Ammonia. — The use of this substance was first 
advocated by Mr. John Murray of London, and is no 
doubt a valuable remedy if given early. Care should 
be taken that the mucous membrane of the air pas- 
sages and alimentary canal be not inflamed by using 
too strong a solution. 

Chlorine. — ^Recommended by Eiauz in 1822. Water 
impregnated with the vapour of chlorine may be given 
internally, and the gas may be breathed under proper 
precautions. 

Cold Affusion. — ^First proposed by Dr. Herbst of 
Gottingen. Its success is most to be looked for when 
it is employed before the convulsive stage of the 
poisoning is over. The cold water should be poured 
on the head and down the spine. 

Bleeding from the Jugvlar Vein. — In one case treated 
by Magendie, bleeding from the jugular vein was at- 
tended with success. 

Chemical Antidotes. — ^The administration of a solu- 
tion of carbonate of potash, followed by a solution of 
the mixed sulphates of iron, has been suggested. The 
formation of Prussian blue is the result. The only 
objection to this treatment is, that prussic is so rapidly 
absorbed, that death may result from the already 
absorbed acid before the antidote can be given. 

Detection of Hydrocyanic Add in cases of Poisoning. 
The ' vapour tests ' are those most readily applied 
^ Christison On PoieonSf p. 759. 
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to organic mixtures; but in some dases it may be 
necessary to make a distillation of the suspected sub- 
stance, in order to isolate the poison. 

The first point to be noticed is, whether any odour 
of the acid can be perceived in the substance under 
examination. In any case the contents of the stomach 
or finely divided tissues should be mixed with water 
and examined as to the reaction with test paper. If 
the mixture is found to be alkaline, it must be neutral- 
ized by the addition of tartaric acid; if, on the con- 
trary, it be add, carbonate of soda must be carefully 
added to neutralization. A state of neutrality is 
always necessary previous to distillation for' the fol- 
lowing reasons : — 

An alkaline state of the liquid would on the one 
hand prevent, or at all events retard, the evolution 
of the hydrocyanic present ; whilst on the other, the 
presence of any free add would decompose any cyanide 
which might be present, and thus give rise to an evo- 
lution of hydrocyanic acid not present as such in the 
mixture. 

The organic mixture is then placed in a flask, and 
the contents distilled at as low a temperature as pos- 
sible by the aid of a water bath. 

Should hydrocyanic be present, the distillate will 
yield all the characteristic reactions of the dilute 
acid. Nitrate of silver will give a curdy white pre- 
cipitate, with, on the addition of some hydrochloric 
acid and sulphate of iron, the formation of Prussian 
blue. In this test, which may be taken as quite con- 
clusive, the hydrochloric acid decomposes the cyanide 
of silver, and on the addition of the sulphate of iron 
Prussian blue is formed. 

If a portion of the dry precipitate formed by the 
nitrate of silver be heated in a test tube, cyanogen gas 
wiU be evolved, known by its characteristic odour of 
peach-blossoms, and by its burning with a rose-coloured 
flame. 
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Vapour Teds. 

There are three tests for the presence of hydrocyanic 
acid when present in organic mixtures, which have 
the advantage of being applicable without the addition 
of anything extraneous to the mixture to be tested. 
They are all dependent on the volatile nature of hydro- 
cyanic acid, and may be applied as fdlow, the suspected 
mixture being divided into three portions : — 

1. The liquid mixture to be tested is placed in a 
small beaker glass, and covered with a glass- plate, the 
centre of which is smeared with a mixture of potash 
and proto-sulphate of iron. The whole is now left 
undisturbed for some time. The glass is eventually 
removed, and the mixture of potash and iron treated 
with hydrochloric acid, which, should hydrocyanic acid 
have been present, will cause the development of Prus- 
sian blue. 

2. A second portion of the original mixture is 
placed in a beaker, and a watch-glass containing a few 
drops of bisulphide of ammonia is suspended over the 
liquid, the mouth of the beaker being closed. A short 
time is allowed to elapse ; the watch-glass is then re- 
moved, and its contents evaporated to dryness at a 
low temperature. A blood-red colour is developed 
on the addition of a little perchloride of iron to the 
dry residue. This eflfect is due to the absorption of 
the hydrocyanic acid vapour by the bisulphide of am- 
monium — sulphocyanide of ammonium being formed, 
which, on the addition of perchloride of iron, gives the 
blood-red colour of the sulphocyanide of iron. 

3. If a watch-glass containing a few drops of 
nitrate of silver solution be suspended in a beaker 
as in ' 2,' the silver solution will become white and 
opaque, from the formation of cyanide of silver. This 
mixture, treated with hydrochloric acid and sulphate 
of iron, will give Prussian blue. 

The following plants contain prussic acid, and are 
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therefore more or less poisonous in proportion to the 
quantity of the acid which they severally contain : — 

Nat Ord, Eosacece. 
Sub. Ord. Amygdalece, or Drupacece. 

Amygdalus coramunis. — The almond and its varie- 
ties. 

Prunus domestica, — The plum and its varieties. 

Cerasns, — ^The cherry and its varieties. 

Pyrus aria, or white bean tree. — The seeds are 
poisonous. 

Nat. Ord. Ewphorbiaceoe. 
JoJtropha mdnihot, or bitter cassava. 



BITTER ALMONDS. 

The essential oil of bitter almonds is very poi- 
sonous. *The oil does not, like common essential 
oils, exist ready formed in the almond ; but it is only 
produced when the almond pulp comes in contact 
with water. It cannot be separated by any process 
whatever from the almond without the co-operation 
of water — neither, for example, by pressing out the 
fixed oil, nor by the ^.ction of ether, nor by the action 
of absolute alcohol. After the almond is exhausted 
by ether, the remaining pulp gives the essential oil 
as soon as it is moistened ; but if it is also exhausted 
by alcohol, the essential oil is entirely lost. The 
reason is, that alcohol dissolves out a peculiar crystal- 
line principle named Amygdalin, which, with the 
co-operation of water, forms the essential oil by re- 
acting on a variety of the albuminous principle in the 
almond, called Emulsin, or Synaptase.' 

The essential oil of bitter almonds may contain 
from 6*0 to 14 '33 per cent, of hydrocyanic acid. 
Deaths from the incautious use of this oil for flavour- 
ing articles of confectionery are not infrequent. As 
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the flavour is not in the least injured, it has been 
suggested to subject the oil to Repeated distillation 
with caustic potassa, by which means the oil is purified 
from prussic acid. 

Symptoms. 



IN ANIMALS. 

Vomiting, 
trembling, 
weakness, 
paralysis, 
tetanic convul- 
sions, and 
coma. 



IN MAN. 

Nausea, vomiting, and diarrhoea, due to 
ffastric irritation, have occurred when the 
dose has been small, as is the case when con- 
fectionery owes its flavour to the use of the es- 
sential oil. Idiosyncrasy may have something 
to do with these effects, for cases are on 
record where a single almond has produced a 
state resembling intoxication, followed by an 
eruption not unlike tu*ticaria or nettle-rash. 
Taken in large doses, the symptoms produced 
are identical with those described under poi- 
soning by prussic acid. The breath is usually 
strongly impregnated with the odour of bitter 
almondis. 



Post-mortem Appearances. — These are identical with 
those seen in poisoning by the pure acid. 

Fatal Dose. — ^The essential oil is from four to eight 
times as strong as the acid of the Pharmacopoeia. 
From twenty to thirty drops have proved fatal. 

Death may take place in half an hour or less. 

Treatmsnt, — The same as recommended under prussic 
acid. 



THE CHERRY-LAUREL. 

The Cherry-Laurel, — Prunus Laiiro-cerasus, — the 
leaves of which have been used for flavouring custards, 
etc., contain prussic acid, and are therefore poisonous. 

In the British Pharmacopoeia there is an Agua 
Lauro-cerasi — laurel water — ^prepared from the leaves. 
It should be used with extreme caution, as the amount 
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of hydrocyanic acid contained in the leaves is uncer- 
tain. Death has frequently resulted from its use. 
The most important case, however, is that of Sir J. 
Broiighton. *His mother, who gave him his usual 
draught on the morning of his death, noticed that it 
had a strong smell of bitter almonds. Two minutes 
after he took it she observed a rattling or gurgling in 
his stomach ; in ten minutes more he seemed inclined 
to dose ; and five minutes afterwards she found him 
quite insensible, with the eyes fixed upwards, the teeth 
locked, froth running out of his mouth, and a great 
heaving at his stomach and gurgling in his throat. 
He died within half an hour after swallowing the 
draught' No light was thrown on the case by the 
carelessly conducted post-mortem ; but the suddenness 
of his death, the improbability of apoplexy occurring 
at so early an age, and the odour of bitter almonds 
noticed by his mother, pointed out clearly enough the 
true cause of death. 



OXALIC ACID 

is a powerful poison, but on account of its strongly 
acid taste it is ill-adapted for the purposes of the 
murderer. Deaths have not infrequently followed 
the accidental substitution of this substance for 
Epsom salts, — sulphate of magnesia, — ^which it some- 
what closely resembles. The ordinary crystals of 
oxalic acid are in the form of four-sided prisms, 
colourless, transparent, odourless, or with a slight 
acid smell, very acid taste, and not deliquescent in 
the air. 

It is largely used in the arts by brass polishers, 
straw-bonnet makers, bookbinders, and others. 

Symj>toms.^r-These present many strange anomalies. 
Death may occur so rapidly as to prevent any attempt 
at treatment. When the dose is large, an acid taste 
is experienced during swallowing, followed by bum- 
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ing pain in the throat and stomach. Vomiting then 
sets in, and in most cases continues till death, which 
may, however, occur when this symptom has existed 
from the first. The vomited matters may be simply 
mucus, mucus and blood, or dark coffee-grounds- 
looking matter. Unless the case is protracted, the 
bowels are rarely much affected, though purging and 
tenesmus have been noticed. 

Collapse now sets in; the pulse becomes feeble 
and scarcely perceptible, the skin cold and clammy. 
Should the treatment adopted prove successful, and 
life be prolonged, the patient complains of tenderness 
of the mouth, soreness of the throat, and painful 
deglutition. Pressure over the abdomen causes pain. 
Vomiting and purging are also frequently present; 
and if recovery takes place, convalescence is generally 
very gradual. 

Oxalic acid acts as a poison when applied to a 
wound in any part of the body. Although oxalic 
acid undoubtedly acts on the brain through the 
medium of the blood, it is a remarkable fact that it 
cannot be detected in that fluid (Christison). The blood 
does not appear to undergo any physical change. 
Unlike the mineral acids, oxalic acid is still poisonous 
even when its corrosive and irritant properties have 
been destroyed by dilution. 

Post-mortem Appearances, — The mucous membrane 
of the mouth, tongue, and throat is corrugated, white, 
and softened. The tongue is sometimes of a brownish 
colour, and sordes appear on the teeth. The stomach 
is in some cases pale, soft, and very brittle, and con- 
tains a dark, grumous, acid liquid ; at other times it 
presents several semi-gelatinous spots, looking as if 
they had been boiled. Enlarged blood-vessels filled 
with dark-coloured blood are also seen ramifying 
over the internal surface of the organ. Perforation 
is of rare occurrence. The intestines generally escape 
with some slight inflammatory redness, unless the 



ESSENTIAL SALT OF LEMONS. 257 



> 



case is unusually prolonged. In some cases the 
stomach is quite healthy, no morbid appearance 
being found in any portion of the alimentary canaL 

Fcdal Dose, — Three drachms have caused death in 
one hour, and recoveries have been known to take 
place after an ounce had been swallowed. 

Fatal Period, — Death has resulted in ten minutes from 
a dose of one ounce. The time varies with individuals 
even when the same quantity is taken. In the case 
of two girls who each swallowed an omwe of oxalic acid, 
one died in ten minutes and the other in thirty minutes, 

Trejatmeni, — ^Water should not be given, as it in- 
creases the solubility of the acid, and thus assists in 
the more extensive absorption and diffusion of the 
poison. The carbonates of potash and soda should 
be avoided, as the oxalates of these alkalies are them- 
selves poisonous. Lime is the best antidote, as the 
oxalate of lime is insoluble. Vomiting should be 
promoted. In the stage of collapse the case must be 
treated on general principles. 



ESSENTIAL SALT OP LEMONS. 

The binoxalate of potash or salt of sorrel,, or as it 
is more commonly known as salt of lemons, occurs as 
a constituent of many plants* The common sorrel — 
Rvmex acetosa — eontains it in large quantities. 

Symptoms, — ^Those of poisoning by oxalic acid, on 
which its poisonous properties depend. 

Post-mortem Appearances, — Inflammation of the 
stomach and intestines. Other 'appearances as in 
oxalic acid. 

Fatal Period. — Eight mvmit^s in the case of a lady 
recently confined, who took half an ounce of the salt 
by mistake for cream of tartar. 

Fatal Dose, — Half an ounce. 

Treatment, — ^The same as recommended for poison- 
ing by oxalic acid. 

R 
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NEURAL. 
ACONITE. 

Aconitum Napellus. Nat Ord. Banv/nculdcece. 

All parts of this plant are poisonous. The poisonous 
properties depend upon the presence of an alkaloid 
— aconUia — chiefly found in the root. When apj 
part of the plant is chewed, a sensation of tingling is 
experienced in the mouth and burning in the throat. 
Many of the aconites are, however, inert. The root 
having been taken by mistake for horseradish, has led 
to several cases of accidental poisoning. 



ACONITE. 

OenercU Characteristics. — 
Root conical, dark-brown 
externally, with numerous 
twisted rootlets ; internally the 
colour is whitish. 

Taste. — Produces a tingling 
and numbing sensation in the 
mouth. 



HOBSEBADISH. 

Oeneral Characteristics. — 
Root cylindrical, of nearly the 
same tnickness down its whole 
length. Externally, buff 
coloured ; internally, white. 

Taste. — Sweet and pungent. 



Symptoms. 



IN MAN. 

. The patient complains, within a short 
time after the poison is taken, of dryness 
of the throat, accompanied with tingling 
and numbness of the mouth and ton^e. 
He then complains of nausea, vomiting, 
and pdin in the epigastrium ; of a sensa- 
tion of formication or tingling, with 
numbness in his faee and Imibs, which 
appear to him heavy and enlarged. In 
attempting to walk he staggers, his limbs 
losing their power of supporting his body. 
He becomes giddy, and his si^ht and 
hearing imperfect, but he is seldom un- 
conscious. His pulse irregular, gradually 
becomes weaker, his skin cold and clammy, 
his features pale and bloodless, his mind 
clear, and then suddenly he dies, in some 
cases from shock, in others from asphyxia, 
and lastly he may die from syncope. 



IN ANIMALS. 

"Weakness of the 
limVs and stagger- 
ing, the respiration 
slow and laboured, 
loss of sensation, 
paralysis, dimness of 
vision, increasing 
dif&cultjr in breath- 
ing, convulsions, and 
death by asphyana. 
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Post-mortem Appearances. — ^General venous conges- 
tion. The brain and its membranes are in most cases 
found congested, and the stomach and intestines 
inflamed. 

Fatal Period, — ^The symptoms may come on im- 
meldiately, or may be delayed for an hour or two. 
An excise officer, who died in about four hours, was 
able to walk from the Custom House over London 
Bridge. Death has taken place in so short a time as 
one hour and a quarter. 

Fa;tal Dose, — ^About four grains of the extract, and 
one drachm of the tincture. Much will depend upon 
the amount of the alkaloid present. One drachm of 
the scraped root is said to have proved fatal. 

Treatment, — ^Emetics, castor oil, and animal charcoal 
should be given. Stimulants will be required ; and 
friction down the spine, together with galvanism and 
artificial respiration, may be tried. 

Synopsis of Poisoning by Aconite. 

1. Symptoms — 

a. In Nervous System. — Giddiness, numbness, and 
tingling in the limbs is a primarily effect, followed by 
gradually increasing paralysis of the muscles and in- 
sensibility of the surface of the body to pinching and 
pricking. Dr. Fleming asserts that it produces a 
powerful sedative effect on the nervom system. 

h. In Vascular System. — Extreme depression of the 
circulation is produced by doses large enough to cause 
death. 

c. In Digestive System. — Some have denied the 
irritant action of aconite on the alimentary canal, but 
Sir B. Christison states that he was deterred from the 
use of aconite * by two patients being attacked with 
severe vomiting, griping, and diarrhoea.' 
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CONIUM. 

Comma maaUattim. Nat, Ord. UrnMUferce. 

The common or spotted hemlock is indigenous. It 
must be distinguished from the myrrhis temuUntay 
another indigenous, umbelliferous plant which has 
also a spotted stem, but which is covered with hairs, 
the stem of the hemlock being smooth. Several cases 
of poisoning have occurred, hemlock having been mis- 
taken for parsley, fennel, asparagus, and parsnip. 

The leaves of the plant have a peculiar mousy 
odour, which is intensified when they are rubbed in a 
mortar with some caustic potash. 

The poisonous properties reside in an alkaloid, conia. 

The activity of the plant appears to depend upon 
the time of the year when it is gathered, being most 
powerful in May. The ready decomposition of the 
alkaloid by heat or age renders the extract of conium 
a very uncertain preparation, the conia being con- 
verted into an inert resinoid matter. 



CONIA 



is a colourless volatUe oU, lighter than water, with an 
odour of mice. It is strongly alkaline, soluble in 
diluted acids, but its salts have not yet been crystal- 
lized. It is a deadly poison, killing all animals, death 
resulting from asphyxia. Neutralized with an acid, 
its activity is increased, and it becomes more soluble 
in water. Almost instant death in a dog resulted 
from injecting two grains of conia, neutralized with 
hydrochloric acid, into the femoral vein. 

The symptoms and post-mortem appearances are the 
same as mentioned under conium. 
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Symptoms, 



IN ANIMALS. 

* Palsy, first of the volun- 
tary muscles, next of the 
chest, lastly of the dia- 
phragm, — asphyxia, in 
short, from paralysis, with- 
out insensibility, and with 
slight occasionid twitches 
only of the limbs ; and the 
heart was always found 
contracting vigorously for 
a long time after death. ' — 
Christison. 



IN MAN. 

The symptoms in some cases 
resemble those of poisoning with 
opium ; in others the patient com- 
plains of dryness and constriction 
of the throat, and drowsiness. 
There is dilatation of the pupil 
and loss of power in the muscles 
of the extremities. Gradual loss 
of power in the respiratory muscles 
is the cause of death. Giddiness, 
coma, and convulsions were the 
typical symptoms of two cases of 
accidental poisoning recorded by 
Dr. Watson. 

Post-mortem Appeararices. — Congestion of the vessels 
of the brain and lungs. The blood is very fluid, and 
of a dark colour, the fluidity due probably to the 
mode of death — slowly induced asphyxia. There 
may be some redness of the mucous membrane of the 
alimentaiy canid 

Fatal Period. — ^The symptoms may come on in 
from ten minutes to an hour or more after the poison 
has been taken. Death usually takes place in about 
four hours. 

Faial Dose, — ^Uncertain. Thirty grains of the ex- 
tract carefully prepared killed a rabbit in five minutes. 
A single drop of conia dropped into the eye of a rabbit 
killed it in nine minutes. 

Treatment, — Emetics, castor oil, followed by 
ammonia and other diffusible stimidants. 



CALABAR BEAN. 

Physostigm/a Venenosum, Nat, Ord. Leguminosce. 

A strong emulsion of this bean is used on the 
western coast of Africa as a test of innocence in cases 
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of suspected witchcraft In 1864 some children in 
Liverpool were poisoned by eating some of these 
beans, which had been swept out of a ship from 
Africa on to a heap of rubbish. 

Symptoms, — ^Vomiting, giddiness, irregular action 
of the heart ; the mental faculties are unaffected. 
The eyes are bright and the pupils contracted ; in which 
latter it differs most strikingly from atropia, hyos- 
cyamia, and datura, where dileitation of the pupU is 
the rula Sir R Christison considers that its primary 
action is on the heart, causing paralysis of that organ, 
and that the insensibility and coma are only secondary. 
Dr. Harley considers that it is not a cardiac, but a 
respiratory poison. The motor nerves appear to be 
affected, the intellect being left clear. A few drops 
of the extract placed in the eye causes powerful con- 
traction of the pupil. 

ThA Analysis. — ^The physiological test is the effect 
on the pupil. Bromine dissolved in water is stated 
by Dragendorff to produce a red colour with the 
calabar bean. 



EXCITOMOTOKY. 

NviX Vomica. Strychnia. 



Some of the most poisonous known plants belong 
to the genus Strychnos. Nat. Ord. Loganiacece. 

The Java poison Upas TimU is a watery extract 
of S. Tieut6 ; the basis of the poison used in Guiana, 
and known as Wourali, Ourari, Urari, or Curare, is 
the juice of S. Toxifera. S. Nux Vomica, the Koochla 
tree, produces the Nux Vomica seeds of commerce ; 
and the bark of the tree has been accidentally sub- 
stituted for cusparia, or angustura bark, hence it is 
known as false angtistura bark. The substitution is 
attended with considerable risk, on account of the 
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strychnia which the false bark contains. It may be 
known by its being quilled, externally covered with 
white lichenous spots; and the internal surface be- 
comes Uood-red when touched with nitric acid. This 
reaction, which depends upon the presence of an 
alkaloid, Brucia, does not occur when true angustura 
bark is thus treated. 



NUX VOMICA. 

The seeds of S, Nux Vomica. 

The British. Pharmacopoeia contains an extract 
and a tincture. Strychnia is also obtained from the 
seeds. 

The active principle of the seeds is the alkaloid 
strychnia. 

The sjrmptoms and post-mortem appearances will be 
detailed under the head of Strychnia. The brown 
powder of the seeds may, in some cases, be seen 
adhering to the mucous membrane of the stomacL 

Treatment, — As for strychnia. 



STRYCHNIA. 

Symptoms. — Should the poison be in solution, the 
patient complains of a hot and intensely bitter taste 
during swallowing. The eJBfects of the poison become 
manifest in from a few minutes to an hour or more 
after it is taken. The earliest symptoms are a feeling 
of suffocation and great difficulty of breathing. These 
come on suddenly, without any premonitory warnings. 
Twitchings of the muscles, rapidly passing into 
tetanic convulsions of nearly all the muscles of the 
body, which are simultaneously affected. The head 
after several jerks becomes stiffened ; the body curved 
forward, quite stiff, and resting on the back of the 
head and heels. The face is congested, and the coun- 
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tenance expresses intense anxiety, the eyes staring, 
the mouth open, and the lips livid. The throat is 
dry, the thirst great ; but when an attempt is made 
to drink, the jaws are spasmodically closed, and a 
piece of the vessel may be bitten out. During the 
intervals of the paroxysms, the intellect is usually 
clear, and the patient appears conscious of his danger, 
frequently exclaiming, ' I shall die ! ' and he is also 
conscious of the accession of the paroxysms, telling 
those around him of their approach, and asking to be 
held. In the case of J. P. Cook, poisoned by Palmer, 
those about him tried to raise him ; but he was so 
stiflF, that they found it impossible. He then said, 
* Turn me over,' which they did, and he died in a few 
minutes. Intense pain is felt, due to the powerful 
contractions of the muscles. After the lapse of a 
minute or two, the spasms subside, a sudden lull 
takes place, during which the patient feels e:^austed 
and his skin bamed in sweat. In poisoning by 
strychnia, the jaws are slightly, if at all, affected. In 
tetanus the result of disease, the locking of the jaws 
is an early and a marked symptom. 

As death approaches the fits become more frequent, 
and the patient dies from exhaustion or suffocation. 
The poison may fail to be detected, and this link in 
the scientific evidence may be wanting, as was the 
case in Palmer's trials whereas the strychnia had been 
administered in jnlls, and after death the stomach 
had been cut open, and the contents lost ; there was 
little hope of discovering the poison. The non-dis- 
covery of the poison was made a strong point on the 
part of the defence, ignoring at the same time the 
fact that the stomach had been tampered with and 
the contents spUt. Death may be the direct result 
of a dose of strychnia, and yet it may not be detected 
in the dead body, even with the greatest care, and 
when the body has not been tampered with. 

Post-mortem Appearances, — ^There is no characteristic 
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appearance found after deatL- The blood is fluid, the 
heart empty, with some congestion of the membranes 
of the brain. Absence of aU cause for so violent and 
sudden a death. Rigor mortis is prolonged for some 
time. 

Fatal Period, — ^The rapidity in the accession of the 
symptoms and fatal termination will, to some extent, 
depend upon the form in which the poison is taken, 
i.e, in solution or in pill. In most cases the symp- 
toms appear in from three or four minutes to an hour 
or more after the poison is swallowed, death following 
in from ten minutes to six hours. 

Fatal Dose, — ^A quarter to half a grain ; but large 
doses have been taken followed by recovery. 

TreatmerU, — Evacuation of stomach by emetics and 
stomach pump, and then the administration of animal 
charcoal, iodide of potash, tannic acid, and tea, fol- 
lowed by diffusible stimulants. 

Analysis, — The alkaloid abstracted from the tissues 
or contents of the stomach by Stass' process may 
have the following tests applied to it : — 

1. Scarcely soluble in water, but readily soluble in 
acidulated water. 

2. Intensely bitter taste. 

3. Not affected by sulphuric acid ; but when a little 
peroxide of lead, or peroxide of manganese, or bi- 
chromate of potash, or ferridcyanide or permanganate 
of potassium is added, a magnificent purple-blue colour 
changing to crimson, and finally to a light red tint. 
Less than yinj^Jxnnr ^^ strychnia has been stated to give 
this reaction. The physiological test consists in in- 
troducing a small quantity of the suspected substance 
under the skin of a frog, and noting whether the 
animal suffers from tetanic spasms or not. 
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IRRESPIRABLE GASES. 
CARBONIC ACID. 

Poisoning by Carbonic Acid. 

1. Circumstances which may show thai it is Suicidal. — 
The position of the body and the presence of one or 
more of the methods adopted for the generation of 
the gas. But it must always be borne in mind, that 
in order to conceal a murder, the body may be placed 
under circumstances which point to carbonic acid 
poisoning. Poisoning by this gas is a favourite mode 
of suicide in Paris. 

2. Cvrcumstances v/nder which it occwrs Accidentally. — 
Death may result where several persons are sleeping 
in the same room, and the ventUation is imperfect; 
from the admission of the vapour of charcoal into 
a room from an adjoining; vent : or from incautiously 
sleeping in a brewery clL to a vat in wMch fermen- 
tation is going on. 

3. Symptoms. — ^The early symptoms are a feeling of 
weight and fulness in the head, accompanied with 
giddiness, throbbing of the temporal arteries, drowsi- 
ness, palpitation of the heart, gradually increasing 
insensibility, stertorous breathing, ending in death 
from asphyxia or apoplexy. Sometimes the victim 
dies convulsed, at other times a deep sleep quietly 
merges into death. The sjrmptoms will of course 
depend upon the quantity and purity of the gas 
present in the apartment. 

4. Post-mortem Appeara/nces. — ^The face may be pale 
and composed, or swollen and livid. The vessels of 
the brain are frequently greatly congested, and the 
heart and great vessels gorged with black fluid blood. 
The blood in some cases is, however, of a cherry red 
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colour. The tongue may or may not be protruded 
beyond the teeth ; in most instances the latter is the 
case. Animal heat is long retained after death, 
and the rigor mortis occurs as in other forms of 
death. 

5. Tr^o^Tn^w/.— Bleeding from the arm, cupping from 
the nape of the neck, and the emplojrment of cold 
affusion to the head. The patient should be removed 
without dfelay into the open air. Artificial respira- 
tion and galvanism have been successfully employed 
in some cases. 

6. How proportion of Cmhonic Add rnay he esti- 
rmted,— The air to be examined is drawn into a 
vessel capable of holding one and a half gallons, to 
which is added a clear solution of lime or. baryta. 
The vessel, after being well agitated, is allowed to 
remain untouched for from eight to twenty-four 
hours. The carbonic acid is absorbed by the lime 
or baiyta, and the difference in the causticity of the 
lime solution before and after it is placed in the 
vessel gives the amount of carbonic acid present in 
the air. 

7. How may a Well or Mine be cleared of it ? — In the 
case of a well, a basket of slacked lime may be let 
down ; but in mines, a steam fanner or a jet of steam 
must be blown through the mine. No one, of course, 
should be allowed to enter the well or mine till it has 
been cleared of the carbonic acid. 



CARBONIC OXIDE. 

This ga^ is formed in a variety of ways, one being 
the oxidation of carbon at a very high temperature 
in a limited supply of oxygen. It is a very powerful 
gas, speedily causing death by acting chiefly on the 
nervous system. To this gas is due the suffocating 
quality of air in which coke or charcoal is burnt. 
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SULPHURETTED HYDROGEN. 



Sulphuretted hydrogen is a gas possessing a power- 
ful odour of rotten eggs. It is largely used as a test 
for most of the metals ; and its presence may be de- 
tected by filtering paper moistened with a salt of lead 
becoming black. 

The symptoms produced when the gas is moderately 
diluted L:e Wness, throbbing of the temples, pain 
and oppression in the stomach, nausea, and vomiting. 
Delirium and convulsions sometimes occur, together 
with laborious respiration and an irregular pulse. 
When the gas is but slightly diluted, the person 
becomes suddenly weak and insensible, and rapidly 
dies. The post-mortem appearances are fluidity and 
blackness of the blood, loss of muscular contractility, 
and a tendency to rapid putrefaction. The bronchial 
tubes are reddened, and the internal vascular organs 
may appear almost black. 

The treatment will consist in the immediate removal 
of the person into fresh air, and the administration 
of stimulants, together with the respiration of chlorine 
gas evolved from bleaching powder by the action of 
an acid. 



TOXICOH^EMIA. 

Under this head may be classed all those effects 
produced by the sting or bite of various insects 
and reptiles, and also by the bite of the mad dog 
and wolf. No raedico-legal question is likely to be 
raised on this subject, at least in this country, where, 
with the exception of the common viper or adder, all 
our reptiles are harmless enough. 
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MEDICAL POLICE. 

Man, subject to certain physical and moral influ- 
ences, should be regarded rather as a species than as 
an individual. 

These influences are — 

A, Purely physical or natwral, 

L Sex. 2. Age. 3. Locality. 4. Periods. 
5. Seasons. 6. Hours of the day. 

B, Moral or distwrhmg. 

By the operation of this second group, man is 
distinguished from the lower animals. 

A. Fv/rdy physical, 

L Sex. — More male children die in the earlier 
years of infancy than female. The male births are 
in excess of the female, as seen from the following 
tables. 



Table showing the ratio of Boys to Girls in the following 

Cotmtries. 



COUKTUSS. 


Boys. 


Girls. 


France . .. 
Russia .... 
Holland and Belgium. 
Sweden . . • . 
England .... 
Average of Europe . 


106-65 

108-91 

106-44 

104-62 

103-6 

106-00 


100 



s 
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Table showing the ratio of Legitimaie and Illegitimate Boys 

to Girls for every 100 Gi/rls. 



COUMTKIES. 


Legitimate. 


Illegitimate. 


Sweden 


104-73 


103-12 


France 


106-69 


104-78 


Austria 


106-15 


104-32 


Bohemia 


105-65 


100-44 


Towns. 






Paris .... 


103-82 


103-42 


Amsterdam 


105-00 


108-83 


Leipzig 


106-16 


105-94 



As already stated, more males die during infancy than 
females, and this effect of the sexes is well pronounced 
in all that concerns the deaths. This mortality does 
not only affect the males before birth, but even daring 
the first ten or twelve months after birth, that is to 
say, during the period of nursing. The ratio of deaths 
before birth is as 3 to 2 ; during the first and second 
months after birth, as 4 to 3; during the fourth 
and fifth months, 5 to 4; till between the eighth 
and ninth the difference between the male and 
female deaths is almost nil. In Belgium, the ratio of 
male still births to female is as 1*33 to 1 for the 
towns, and 1 '70 to 1 for the country. At birth the 
mortality is greater in males than in females ; but at 
two years of age the mortality is nearly the same. At 
the age of puberty the female mortality is in slight 
excess of the male; between 21 and 26 the male 
deaths are again in excess of the female ; but between 
26 and 30 they are equal. During the period of 
child-bearing the female deaths exceed the male in 
country places, but this mortality again diminishes 
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after the catamenia have ceased. It is also found 
that congenital malformations are more common in 
the male than in the female, due probably to some 
intra-uterine forces, the exact nature of which have 
not yet been determined, but which appear to act 
after birth. Males are more liable to diseases of 
the vascular system, calcification, and atheroma of 
the arteries, angina-pectoris, and also to dangerous 
hemorrhages. 

2. Age. — ^The fecundity of marriages appears to be 
in an inverse ratio to the age of the parents. The 
fecundity of marriages is greatest when the husband 
and the wife are about the same age, or in those in 
which the man is older than the woman by from 1 
to 6 years. The number of births is not, however, 
appreciably afiected when the difference in the ages 
does not exceed 16 years ; but the minimum of 
fecundity is reached when this limit is exceeded, or 
the man is much younger than the female. Early 
marriages are generally sterile ; or when children are 
bom, the tendency to early death is great. Fruitful 
marriages produce the same number of births, irre- 
spective of age or locality, provided the age of the 
man is at or about 33 and that of the woman 26 
years. After these ages the number of births 
gradually diminishes. 

The period of greatest fecundity is, therefore, at 33 
years of age for the man and 26 for the female. Other 
things being equal, those marriages are most produc- 
tive when the age of the man is either slightly under 
or in excess of the female. 

The number of marriages very sensibly diminishes 
over 40 years of age. The fecundity of women ceases 
between the ages of 45 and 50; that of men is 
uncertain. 
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The effect of the Ages of the Parents on the ratio of Boys 
to Girls is seen from the following Tables, 



Age of the Man. 


Age of the Woman. 


Boys to 
100 Girk. 


The man is younger 


than the woman. 


90-6 


„ same age 


as „ 


. 90-0 


„ older 


3 to 6 years. 


103-4 


tf 99 


6to 9 „ 


124-7 


ft 9*. 


9 to 18 „ 


143-7 


>> )l 


18 t9 And more. 


200-0 


The man 24 to 36 years, 


the woman 16 to 27 years. 


116-6 


ft ft t9 


„ 36 to 46 „ 


95-4 


„ 86 to 48 „ 


„ IS young. 


176-9 


* » » >} 


,, middle age. 


114-3 


>» >» >> 


„ over middle age. 


109-2 


„ 48 to 60 „ 


„ middle age. 


190-0 


>» >» >» 


„ over middle age. 


164-3 



Diiference of Age— the 
Hasband being 


Number 
of Marri- 
ages. 


Births. 


Ratio of 

Boys to 

Girls. 


Children 

to each 

Marriage. 


Boys. 


Girls. 


Younger. 

Same age. 

Older. 

From 1 to 6 years. 
„ 6 to 11 „ 
M 11 to 16 „ 
„ 16 and above. 


54 
18 

• • • 

126 

107 

43 

33 


122 
54 

• • • 

366 

327 

145 

95 


141 
57 

• • • 

353 

258 

97 

57 


86-5 
94-8 

105-7 
126-7 
147-4 
165-2 


4-87 
6-17 

• • • 

5-71 
5-47 
5-58 
4-55 


ToIaI . 


881 


1105 


965 


114-8 


5-43 



Age exerts a powerful influence on the mortality, 
and this influence is universally acknowledged. Out 
of 100,000 males alive at 3, only 94,417 will probably 
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be alive at 10; of females at the same age, 94,551. 
At the age of 50, 59,123 males will be alive, and 
65,237 females. Nine females out of 100,000 may 
reach the age of 100, but none of the other sex. 

At the age of 5, the mortality, which had previously 
been so marked, is suddenly arrested ; and it is at this 
age that the probability of life is greatest. At puberty 
the maximum of viability is reached; after that period 
the mortality is greatest, especially among women, 
when the passions become developed and the dangers 
of maternity are greatest. Between 60 and 65 the 
probability of life becomes very doubtful. 

The following Table gives the probable Duration of Life 
of Men and Wornen in various Cotmtries, 











Hol- 






Aoxs. 


FSANCB. 

> 


Enqlahd. 


land. 


Sw'dkh. 


EUBOPK. 




\ 












Duvi- 


Depar- 


•f _ _ ■ _ 


%ni_ — . 


Keres- 


War- 


General 




lard. 


cieuz. 


Morgan. 


Milne. 


boom. 


gentin. 


Table. 


Birth. 


20 


• • • 


8 


41 


61 


33 


38-6 


5 years. 


46 


64 


41 


67 


47 


51 


63-3 


10 „ 


43 


62 


40 


63 


46 


49 


50-3 


16 „ 


39 


48 


37 


49 


41 


46 


46 


20 „ 


36 


44 


34 


45 


38 


41 


42-2 


25 „ 


33 


41 


31 


40 


35 


37 


38-6 


30 „ 


29 


37 


28 


36 


82 


33 


34-5 


35 „ 


26 


33 


26 


33 


29 


29 


30-5 


40 „ 


23 


29 


23 


29 


26 


25 


26-5 


45 „ 


20 


26 


20 


25 


23 


22 


23-2 


60 „ 


17 


21 


17 


21 


20 


19 


19-2 


66 „ 


14 


18 


16 


18 


17 


15 


16-0 


60 „ 


11 


14 


12 


14 


14 


12 


12-7 


65 „ 


8-6 


11 


9 


11 


11 


9 


9-5 


70 „• 


6-5 


8 


8 


8 


8 


7 


7-2 


76 „ 


5 


6 


6 


6* 


6 


6 


5-2 


80 „ 


3-5 


4 


4 


4-6 


4-5 


3-5 


3-7 
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Te^le shomng probahle DrmUum of Male and Female 
Hfe m d^eretU Cotintrm, and at different Ages. 



3. LoOALITT. — ^The first thingto be considered under 
thiB bead is the effect of locality on fecundity ; and 
on this subject the data ok unfortunately very in- 
complete. The fecundity of the inhabitants of even 
neighbouring countries varies greatly : thus in £ng1uid 
the ratio of births to the number of inhabitants is 
1 to 350; in France, 1 to 31-6; Sweden, 1 to 27-0; 
and in ftTissia, 1 to 23'.3. It is stated that 'the 
places which produce annually the greatest number 
of marriages are those where the fecundity of mar- 
riages ia least ; ' and also, ' that the countries where 
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marriages are most numerous are those where the 
mortality is greatest.' 

The death rate also varies in different countries : 
thus in England it is about 1 in 51*0; in France, 1 
in 39-7 ; in Sweden and Belgium, 1 in 47-0 and 1 in 
43-1 respectively. 

The reports of births and deaths of Scotland make 
three divisions of the people. 

1. Those living on the islands. 

2. Those living in the country of the mainland. 

3. Those living in the great cities. 

During the fourteen years reported, the proportions 

of deaths of children for every 100 births in each class 
were — 

UNDER ONE. UNDER FIVE. 

Islands 8*05 15*58 

Mainland Country, . 9*80 18*56 

Cities, . . . . 14*91 30*90 

4. Periods. — At different periods in the same 
country we find a marked difference between the 
number of marriages, births, and deaths. Thus at 
certain periods when com was cheap and the cost of 
living small, there were more marriages followed by 
an increase of births than at those periods when com 
was dear, the result of eith* the effect of bad har- 
vests or war. The number of the deaths varies also 
at different epochs. The mortality is not increased 
during the period of famine, but during the years 
which foUow, as a result of the diseases brought about 
by want of proper food. 

6. Seasons. — ^The number of births and deaths 
is more or less affected by the seasons of the year : 
thus the maximum of deaths occurs about the month 
of January, that of births during Febmary ; the 
minimum of both being reached about July. The 
effects of winter having passed off, and the vital 
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forces being most active, most conceptions take place 
in May, followed by an increase of births in the fol- 
lowing February. The effect of the seasons is more 
marked in the country than in the towns. 
' Certain diseases are more common at one season of 
the year than at another. Thus scrofula is more 
general in spring than at any other time of the year ; 
and it was towards the end of spring, when the ten- 
dency to alleviation or cure was strongest, that those 
afflicted were brought to have the royal touch. Sum- 
mer brings with it gastric and liver complaints ; 
autumn, fevers and miasmatic diseases; and winter, 
diseases of the respiratory organs — ^pneumonia, bron- 
chitis, phthisis, etc. 

The state of civilisation to which the inhabitants of a 
country attain, is in a great measure due to the seasons. 

Agriculture flourishes in countries where the sea- 
sons are favourable :; and in no country was this more 
noticeable than in Egypt. The regular overflow of 
the Nile at a certain time of the year made Egypt 
the granary of the ancient world. As a nation be- 
comes more agricultural, it becomes more civilised. 

6. Hours of the Day. — ^There can be no doubt 
but that man is more liable to be attacked by disease 
during certain hours of the day than at others. 
More deaths occur during the early hours of the 
morning than at any other time. There is greater 
liability to attacks of epidemic diseases during the 
night. ' On referring to the experience of cholera in 
this country, it appears that the great majority of 
seizures were between twelve at midnight and six in 
the morning.' In Hamburg the attacks were so 
generally in the night, that, when the epidemic was 
at its height, many persons were afraid to go to bed 
at all ; and it is remarkable that the same observation 
has been made with respect to plague, when it pre- 
vails as an epidemic' Dr. Laidlaw says, ' I do not 
recollect to have been called to a fresh case of plague 
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till between five and six in the morning/ This 
liability to disease during the night is probably due 
to the diminished activity of the function of respira- 
tion and to the lowered tone of the system. The 
number of births is greater during the night than 
during the day, the ratio being as 5 to 4. 

B. Moral or Disturbing, 

Professions ; state of morality ; marriage and pro- 
stitution; institutions, civil and religious, affecting 
the number of births and deaths. 

1. Professions and Trades. — ^The influence of 
professions and trades on the birth rate of a country is 
in general masked by other forces, the exact influence 
of which is not easily determined ; but their effect on 
the number of deaths is more easily appreciated. 
The clergy are proverbial for large families. A state 
of slavery appears to diminish the fecundity of mar- 
riages. With regard to the effect of professions and 
trades on the mortaUty of a country, more definite 
data have been obtained. 

The state most favourable to man is that in which 
he lea^s a regular life, with sufiicient for his wants, 
without having his passions excited by the profligacy 
of the towns. 

Certain professions and trades are more obnoxious 
to long life than others. Thus the researches of the 
late Professor Casper, contrary to the generally re- 
ceived opinion, show that the medical profession is 
perhaps more liable to early death than any other, 
and that the clergy in the list of mortality occupy 
the opposite extreme. Idleness and affluence are 
fruitful sources of disease. 

All those professions which from their very nature 
enjoin a more or less sedentary life are injurious to 
health, and therefore to longevity. Lawyers confined 
to the desk, schoolmasters, clerks, literary men, and 
others precluded from taking exercise in the open air, 
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are as a class short-lived. Literary men unfortunately 
lead most irregular lives, which may, more than their 
occupation, tend to shorten life. 

Merchants are generally considered long-lived ; but 
it is not improbable that the formation of railways, 
with the rapidity of transit and the uses of the elec- 
tric telegraph, which diminishes the dimensions of 
the earth, will have at no far distant date most injuri- 
ous effects on the mercantile population. The rapidity 
with which the news of the fall in prices of the markets 
is now transmitted, and the anxiety to sell at once to 
save loss, or to buy in the hope of future profit, is 
gradually leading to a train of evils for which the 
future must suffer. 

Shopmen confined all day to close, ill-ventilated 
shops, going to bed late and rising early, with little 
outdoor exercise, except on Sunday, when they are 
glad to rest after the labours of the week, frequently 
fall victims to phthisis, and die early. 

Stone-masons, lapidaries, knife-grinders, quarry- 
men, coal-miners, and coal-heavers are subject to 
phthisis. Grinder^s rot is a form of consumption well 
known among knife and needle grinders. 

Shoemakers, from their sedentary habits, suffer in 
most cases from piles and from the pressure of the 
last on the breast-bone. Soldiers and sailors, if the 
former are not selected at too early an age, and the 
latter when they escape the perils of their calling, are 
generally healthy and long-lived. The effect of re- 
cruiting the French army in the time of Napoleon 
with very young men was, that * they encumbered the 
road-sides and the hospitals.' The earliest age at which 
the recruit should be admitted into the army is twenty. 

On the whole, then, those professions and trades 
which admit of a due exercise of the healthy func- 
tions of the mind and body, together with a due 
amount of outdoor exercise, are conducive to long life ; 
the contrary, to early death. 
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2. Morality. — ^Marriage and Prostitution. 

a. Marriage.— MiaxnaLgQ in young nations becomes 
a necessity. In many ancient nations marriage was 
strictly enjoined, and in some enforced by penal 
statutes. In more modem times much is left to indi- 
vidual pleasure. Promiscuous intercourse of the 
sexes has a tendency to diminish the number of births, 
and to lessen the natural expectation of life. There 
are more still-births among illegitimate than legitimate 
children, and the mortality is also greater during 
the early months of infantile life. ' Le funeste heri- 
tage/ says Quetelet, ' du vice n'atteint pas seulement 
Tenfant avant sa naissance, il le poursuit longtemps 
apr^ qu'il a 6chapp6 k ce premier danger ; et la mis^re 
bien souvent aggrave encore le maL^ Married men 
live longer than the unmarried. 

b. Prostitution. — ^This is one of the most difficult 
questions which may engage the attention of the State. 
That prostitution is a terrible evil, no one will deny ; 
but few are agreed as to the measures to be adopted 
for its suppression. Besides the terrible diseases 
which promiscuous intercourse of the sexes engenders, 
the effect on the morals of the community is not less 
disastrous. In foreign countries the State has inter- 
fered, and prostitution is to a great extent regulated 
by State enactments. In the years 1864, 1866, 1869, 
certain Acts were passed, known as the Contagums 
Diseases Acts ; but these, unfortunately, only apply to 
certain towns used as naval and military stations. 
Much opposition has arisen with regard to these Acts 
among a small number of very well-meaning but mis- 
guided philanthropists, among whom may be noticed 
a few married and unmarried women. In no other 
country but England is prostitution so open and so 
undisguised. * The effect of this,' writes Dr. Parkes, 
* upon the virtuous female population is very serious. 
Every servant in London sees the fine clothes and 
hears of the idle and luxurious lives of the women of 
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the town, and knows that occasionally respectable 
marriage ends a life of vice. What a temptation to 
abandon the hard work and the drudgery of service for 
such a career, of which she sees only the bright side ! 
It is a temptation from which the State should save 
her. She should see prostitution as a degraded calling 
only, with its restrictions and its inconveniences.* If 
a means of gratifying the sexual instincts is imperative, 
and marriage is not possible in all cases, the unfor- 
tunate women, who may as a rule be regarded as \he 
victims of male licentiousness, should be properly 
registered, domiciled, and placed under organised 
medical inspection. They should not be allowed to 
patrol the streets of our towns decked out in the most 
captious apparel, and enticing by their meretricious 
actions the young and the unwary. 

3. Civilisation. — No one can doubt the beneficial 
influences of civilisation on the well-being of a country; 
and this influence is most marked in the diminished 
mortality among children, and the greater prolonga- 
tion of human life. * I don*t fear contradiction,* says 
the late Professor Graves, *when I assert that the 
prolongation of human life is a decided advantage ; 
because, in proportion as the judgment of the old is 
brought to act on the passions of the young, will the 
wisdom of nations accumulate, and the solidity of 
individual character be increased.* But civilisation, 
though good in itself, unfortunately brings with it in 
most cases the means of over-indulgence with its train 
of evils. 

Liberal institutions are most favourable to fecundity ; 
and during periods of peace and plenty the number 
of marriages increases, with a consequent increase in 
the number of births. It is stated that in Catholic 
countries, where Lent is rigidly observed, the number 
of births is materially diminished. It appears also 
as well established, that civilisation has great power 
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in diminishing the mortality. The following table 
gives some important results, and is taken from the 
Geneva records. 



The Deaths 


in 


10,000 B(n'n were— 


PERIOD. 

Sixteenth Century . 
Seventeenth „ 
Eighteenth ,, 
1814 to 1833 . 


• 
• 
• 
• 


• 

m 
• 
• 


UNDER 1. 

2*592 
2-372 
2-012 
1-385 


UNDER 3. 

4-435 
4-100 
3-316 
3-440 



In the first period, one half died before they com- 
pleted their ninth year ; in the last, one half sur- 
vived their forty-fifth year. ^ 

The injurious effects of overcrowding is well known. 
Dr. Farr remarks, in the Fifth Annual Report of R. 
G., p, 419, that the mortality is not only greater in 
town than in country districts, *but that the mor- 
tality of town districts has a certain relation to their 
density.' 

The foUomng table will show the result of Overcrowding 
on the Annual Mortality per 1000 in the Metropolis, 

SPACE FOR EACH PERSON. MORTALITY. 

82 square yards, 27-7 

102 „ 24-4 

202 „ 20-0 

Emigration, — This subject has become a matter of 
great importance, as the necessity of getting rid of 
our surplus population becomes more imperative. 

Some have suggested the creation of small landed 
proprietors. This is admirably combated by a writer 
in the Quarterly Review for January 1872. He says — 

1 See valuable article on * Infant Mortality ' in the * Report of 
the Board of I{ealth, Massachuietts. ' 
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* We feel the full beauty of the pictures they draw of 
the smock-frocked labourer sitting at his own door, 
under his own fig-tree, looking out on his own ten 
acres, and with his ten children — which he is sure to 
have — lying on the sward around him. But when 
we think of the next step, and picture each of these 
ten children needing his ten acres also, the economic 
imagination breaks down before the unrealizable ideal. 
These peasants are too thick upon the ground already, — 
that is the fundamental cause of their wretchedness ; 
unless they emigrate, they will become thicker still, 
and rapidly so— and what then 1 * 

4. Intemperance. — On this subject I shall quote 
somewhat largely from some valuable papers in the 
Annual Report of the State Board of Health of 
Massachusetts, kindly sent me by Dr. H. I. Bow- 
ditch. 

^ First. — Stimulants are used everywhere, and at 
times abused, by savage and by civilised man. Con- 
sequently, intoxication occurs all over the globe. 

^SecoTid. — This love of stimulants is one of the 
strongest of human instincts. 

* Third. — Climatic law governs it. 

* Fourth. — Owing to this cosmic law, intemperance 
is rare near the equator. 

^ Fifth. — ^Intemperance causes little or no crime 
toward the equator. It is the almost constant cause 
of crime, either directly or indirectly, at the north, 
above 50°. 

* Sixth. — Intoxication is modified by race, as shown 
in the different tendencies to intoxication of different 
peoples. 

* Seventh. — ^Eaces are modified physically and mor- 
ally by the kind of liquor they use, as proved by 
examination of the returns from Austria and Switzer- 
land. 

* Eighth, — Beer, native light wines, and ardent 
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spirits, should not be classed together, for they pro- 
duce very different effects on the individual and upon 
the race. 

* Ninth. — light German beer and ale can be used 
even freely, without any apparent injury to the 
individual, or without causing intoxication. So also 
may light grape wines, imfortiiied by an extra amount 
of alcohol. 

* Tenth — Races may be educated to evil by bad 
laws, or by the introduction of bad habits. 

* Eleventh. — ^A race, when it emigrates, carries its 
habits with it,, and for a time at least those habits 
may override all climatic law.' 

Twelfth. — In this Dr. Bowditch is somewhat hard 
upon England. ' England has thus overshadowed our 
whole country with its love of strong drinks and with 
its habits of intoxication, as it has more recently 
covered Ceylon, parts of the East, and Australia.' 

The other divisions, nineteen in number, relate 
chiefly to suggestions for suppressing drunkenness in 
America. 

* The present intemperate condition of the English 
is due to several causes, among which may be noticed 
— ^bad legislation and war. The prohibitive duties 
on light French wines forced the English to seek in 
Portugal the strongly fortified port. This has been 
unfavourable to the moral status of England. ' Macaulay 
states that wine was given up in 1648, and that 
punch took its place ; and worse than the change of 
brandy and lemonade for claret, was the increase of 
crime in 1692. * As a warning to our people/ says 
the writer of the paper, * by our present unwise and 
high tariff on the mild wines of Europe, the people of 
this country are led to use the only drinks provided 
for them, viz. the coarser liquors. Are we not, in so 
doing, following exactly in the absurd way, I do not 
say wicked example, set by England two centuries 
ago ? The civilisation of monarchical Britain of the 
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17th century governs, in fact, republican America of 
the 19tL' 



INDIVIDUAL MAN. 

Man, whether considered as an individual or as a 
species, is aflfected by the same influences. *Man,' 
says Draper, * is the archetype of society, individual 
development, the model of social progress.' In the 
following pages man will be briefly considered as an 
individual, under three heads : — 

1. Height. 2. Weight. 3. Strength. 

1, Height. — ^The length of the new-bom infant 
varies from 16 to 24 inches, the males being as a 
rule somewhat longer than the females. Towards 
the age of 16 to 17 the increase in the height of 
girls is relatively less than of boys between 18 and 
19, This may be due to earlier accession of puberty 
in the female than in the male. It appears also that 
the average height up to the age of 19 of those living 
in the country is greater than those who live in the 
towns; but that the average height of those who 
have reached the age of maturity is greater in the 
towns than in the country. 

Much will, of course, depend upon the ease with 
which the necessaries of life are procured, and also a 
freedom from those influences which in early child- 
hood have a tendency to dwarf the stature. It is 
also found that up to the age of puberty the height 
does not materially differ among the children of the 
lower classes, whether engaged in factories or not; 
but that it is after that period that the difference in 
favour of those who are not employed in factories is 
most marked. 
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The following are the conclusions arrived at by M. 
Quetelet, from an extensive examination of this sub- 
ject : — 

'1. That the most rapid growth takes place im- 
mediately after birth, the infant growing in the course 
of one year about six inches. 

*2. That the growth of the infant diminishes in 
proportion to the increase in age, up to the fourth 
or fifth year, the period at which the maximum 
probability of life is reached. During the second 
year after birth the increase of growth is about half 
what it was during the first, and a third during the 
third year. 

'3. Eeckoning from the fourth to the fifth year, 
the increase of growth becomes nearly regular as far 
as the sixteenth year, that is to say, just after the 
age of puberty; and this annual increase is about 
two inches. 

* 4 After the age of puberty the height continues 
to increase but slowly. From the sixteenth to the 
seventeenth year the increase is about one inch ; in 
the two following years, about three-quarters of an 
incL 

* 5. The growth of man does not appear to entirely 
terminate at twenty-five years of age.' 

The following results are also taken from M. 
Quetelet : — 

* 1. The limit of growth of the two sexes is un- 
equal. 

^ a. Because the female at birth is smaller than 

the noiale. 
* h. Because she arrives earlier at her full de- 
velopment, 
^c. Because her annual increase is somewhat 
less than the male. 
*' 2. The height of the inhabitants of towns at the 
age of nineteen is greater by half an inch to three- 
quarters than that of those who live in the country. 

T 
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* 3. It does not appear that the growth of man is 
arrested at twenty-five. 

'4. Those individuals who Kve in ease and com- 
fort generally exceed the average height ; want and 
misery have a contrary effect, as obstacles to de- 
velopment. 

*6. The increase in the growth of the infant for 
many months before birth, until development is com- 
plete, follows the same law, viz. that the rate of 
increase diminishes with the age. 

*6. Between the ages of five and six, or there- 
abouts, the annual increase is pretty regular, and it 
is a twelfth of the increase of the foetus during the 
month which precedes birth. 

* 7. In short, reckoning from the age of fifty, the 
man and the woman undergo a diminution in height 
which is more or less marked, and which may be 
estimated at from two to two and a half inches, till 
eighty years of age.' 

Certain external forces more or less affect the full 
development of man. Thus the average height is 
less in very cold or very hot climates than it is in 
those countries where the climate is more temperate. 
Men are taUer in the plains than in mountainous dis- 
tricts. The variety and ease with which food is 
obtained have a modifying effect. Some diseases, 
particularly fevers, have a marked effect in causing 
a rapid increase of growth. (See the article on Giants 
in IHctionnaire de MMecine.) Lying in bed is also 
favourable to growth. A man is found to be taller 
in the morning than at night. 

2. Weight. — At birth the weight of the infant 
varies from six to nine pounds ; sometimes the latter 
is exceeded by a few pounds. Male children are also 
slightly heavier at birth than female. M. Chaussier 
— quoted and corroborated by Quetelet — states that 
the infant decreases in weight immediately after birth 
to the third day, and that it is not till after the first 
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week of extra-uterine life that any increase in weight 
becomes appreciable. Weight up to a certain age 
increases with the height. After fifty years of age 
the height and weight gradually decrease. From 
birth to puberty the male is slightly heavier than 
the female, but at that period they are about equal, 
the male again having the advantage with increase 
of age. At the age of forty man reaches the maximum 
of his weight, and at eighty he has lost more than 
twelve pounds of his weight. The woman attains 
her maximum of weight at fifty. Eeckoning from 
about the age of nineteen, her weight does not vary 
much till after the catamenia have ceased. 

When fully developed, the male and the female 
weigh about twenty times what they did at birth, 
and are about three and a quarter times the height 
they were at the same period. Infants a year old 
are three times the weight they were at birth ; at 
six they are twice as heavy, and at thirteen four 
times as heavy as they were at one year. Immedi- 
ately before puberty both sexes weigh about half of 
their ultimate weight. 

From birth and during the first year the weight 
of the child is the cube of the height, but after this 
period to puberty the growth is less rapid ; the weight 
is then the square of the height. 

As the relative weight and height of individuals 
given by Quetelet apply more particularly to Bel- 
gium, 1 have not inserted them here ; but the fol- 
lowing table of Df, Hutchinson, based upon 2650 
observations, may be taken as a standard : — 



Feet. 
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A person 5 
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8 


8 
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13 
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10 
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Feet. 


Inches. St. 


lA. 


A person 6 
» 6 
.. 6 
» 6 
.. 6 


8 high should weigh 11 

9 „ 11 

10 „ 12 

11 „ 12 
,. 12 


1 
8 
1 
6 
10 



3. Strength. — ^The strength of man is measured 
by an instrument contrived by M. Rignier, and 
called by him a * dynamometer/ from dwa/jLiSt forccy 
vital power, and furpov, measv/re. This instrument is 
by no means as perfect as could be wished. 

According to Rignier, a man *from 25 to 30 years 
is in the zenith of his strength, and ought to press 
with both his hands with a force equal to about 100 
pounds, and on the other hand he should be able to 
lift a weight of about 286 pounds. The strength of 
woman is considered as about equal to that of a boy 
from fifteen to sixteen years of age. 

The following Table gives the rate of the Pvlse a/nd the 
number of Inspirations at different Ages, 





Pulsations 


. 


Insfibations. I 


Aoxs. 












Average. 


Max'm. 


Min'nL 


Average. 


Max'm. 


Hin'm. 


to 1 year. 


136 


165 


104 


44 


70 


23 


„ 5 „ 


88 


100 


73 


26 


32 


23 


10 „ 15 „ 


78 


98 


60 


26 


32 
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69-5 


90 


67 


20 


24 


16 


20 „ 26 „ 


69-7 


98 


61 


18-17 


24 


14 


25 „ 30 „ 


71-0 


90 


59 


16-0 


21 


16 


30 „ 50 „ 


70-0 


112 


56 


18-1 


23 


11 



LIFE ASSURANCK 

Life assurance is a contract by which a person, 
termed the insurer, in consideration of a sum of money 
proportioned to the risk, and technically called a 
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premiwm, becomes bound to pay the legal representa- 
tives of the insured at his death, or to the insured 
himself on his attaining a certain age, a sum of 
money previously agreed upon at the time of making 
the contract. Insurance is a consensual contract, but 
a written instrument on stamped paper is by statute 
requisite to its constitution. There are three kinds 
of life insurance companies: the proprietary, the 
mixed, and the mutual 

In proprietary companies a fixed sum is paid, the 
profits being divided only among the proprietors. 

In the mixed, the insured participate in a portion of 
the profits, the rest being divided among the pro- 
prietors. 

In the mutual, after paying expenses of manage- 
ment, the whole of the profits is divided among the 
insured. 

Each of these modes of insurance has its advocates. 

The whole system of life assurance is based on the 
probable duration of human life. 

Several methods have been proposed by which the 
probable duration of life may be approximately de- 
termined. 

These will now be noticed. 

Life Table. — ^A life table is a table showing the 
probable duration of life. The first life table was 
the Breslau Table of Mortality, constructed by Dr. 
Halley from the registers of the town of Breslau, in 
Silesia; no material being then available in this 
country, in consequence of the ages at death being 
unrecorded. This table was published in 1693. 
Among other attempts in this direction may be men- 
tioned Simpson's London Table of Mortality. 

De Moivre's two tables. 

The Northampton, constructed by Dr. Price. 

The Carlisle Table. 

The English Life Table, drawn from the mortality 
of the entire kingdom. 
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The experience of seventeen Life Offices' tables. 
The law of mortality may he best illustrated by the 
annexed diagram. 

The ^Bate of Mortality* and * EsBpedatian of LifeJ 

a. The number of deaths, say per thousand, within 
any given area is known as the rate of mortality, 

b. By the term ' expectation of life ' is meant the 
probability of the age any one person of a given 
population may attain according to the rate of mor- 
tality found to prevail within that area, and ascer- 
tained as above (a), regard being had to the age of 
the party at the time of fixing the expectation. 

The hypothesis of De Moivre as to the law of mor- 
tality was, that of 86 persons bom, one died every 
year until all became extinct. Accwding to this 
h3rpothesis, it is an even risk that on the birth of a 
child it will live forty-three years, the chance of 
living or dying before that age being equal, forty- 
three being the half of eighty-six years. At age 
twenty there are sixty-six persons living ; the half 
of sixty-six is thirty-three, which, as the deaths are 
equal in each year, is the expectation of life at that 
age. 

A Stationary Fopidation, — ^A population in which 
neither increase nor decrease takes place, the deaths 
being no more than counterbalanced by the births. 
Such a population would necessarily furnish materials 
for a life table, but applicable only to itself. 

FalTie to he placed on the Registration of the Causes of 
Death. — Mr Neison, in a letter to the Registrar- 
General, insists on the importance of the following 
six items in the registration of deaths : — 

a. Place. 6. Date. c. Age. d. Sex. e. Employ- 
ment. /. Cause of death. 

The value of life must necessarily depend much 
upon a variety of circumstances in various localities, 
such as occupation, liability to accident, habits, expo- 
sure to diseases, etc. etc. 
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It is well known that in several towns in the United 
Kingdom the rate of mortality varies exceedingly, 
doubtless from some of the causes above mentioned 
being more or less favourable to longevity ; and Mr. 
Neison's suggestion, therefore, points out the true 
way of arriving at the real value of life at different 
places. 

Specific Intensity, — ^This term, when applied to the 
value of human life, represents the number living at 
any given age divided by the number dying at that 
age. Females have a higher intensity of life than 
males. 

Mean Age at Death — ^The mean or average age at 
death of any given population is ihe sum of the ages 
at death divided by the number of deaths. 

Is the mean age at death a safe measure and 
standard of comparison ? The mean age at death can 
be employed with safety as a true test or measure 
only in those cases in which the calculation purporting 
to embrace an entire class is included; or in which the 
calculations embracing only a section of an entire class, 
the class in question is retained in a state of perfect 
uniformity during the whole time comprised in the 
calculation. Different populations varying in their 
composition, and the same population, may in course 
of time undergo considerable changes, and exhibit 
striking contrasts in the number of persons living at 
different ages. 

The mean age at death in France is 34 ; Sweden, 
31 ; England, 29. 

Mean Duration of Life. — ^The mean duration of life 
is found by adding the age to the expectation of life. 

Deaih Rate. 

1. What is meant by death rate % The number of 
deaths occurring annually in every IQOO of the popu- 
lation. 

2. From what data is it ascertained 1 From the 
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Registrar-Generars Annual Eeport of the MortaKty of 
the United Kingdom. 

3. State (approximately) the mean death rate of 
Great Britain. The average mortality in twenty-one 
years was 23-15 males and 21-58 females per 1000, 
the mean being 22*36. 

4. State some of the leading causes which raise the 
death rate of towns above that of rural districts. 

1. Over-crowding in towns. 

2. Want of fresh air and pure water. 

3. Insufficient accommodation and drainage. 

4. Profligate and intemperate habits. 

5. In London and other large towns many die 
' in the hospitals who ought to be accre- 
dited to the country. The death rate of 
many watering-places is great only on 
account of the numbers who go for the 
benefit of health, but really to die. 

The death rate of model dwellings for the poor is 
most probably fallacious, especially during the first 
few years of their tenancy ; for, as Dr. Eumsey re- 
marks, * the earlier inhabitants of these model lodg- 
ings would naturally belong to a better-conditioned 
order of working people. Their selection of such 
dwellings would indicate the possession of a higher 
taste, greater frugality and temperance, and more 
adequate means of livelihood than the average of their 
class. Besides, the ratio of mortality in any small 
and isolated population, as I have before said, is, and 
must always be, a fallacious test of its ratio of un- 
healthiness.' 



ENDEMIC DISEASES. 

The action of endemic influences on the animal 
economy was held by Cullen to be a direct sedative, 
not merely lowering the vital power, but also induc- 
ing spasm of the extreme capillaries. If the vital 
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energy of the system was not entirely overpowered, 
reaction supervened and fever became developed. 
Some hold the opinion that marsh effluvia acts as a 
stimulant or iriiitant, and that the debility which it 
evidently occasions is consecutive on a state of exhaus- 
tion. These opinions do not, however, explain all the 
phenomena of these diseasea The sources of endemics 
are — 

a. Low marshy places. 

b. Ground subject tQ inundation, or saturated 

with moisture. 

c. Woods, jungles, etc. 

d. Presence of decaying animal and vegetable 

matter. 
Prevention. — Drainage, embankments, flooding the 
marshes with water, — in fact, turning the marsh into a 
lake ; clearing the soil of wood, and cultivating it. 



EPIDEMIC DISEASES. 

Epidemic diseases are diseases which prevail occa- 
sionally and at uncertain intervals, but which may 
last for months. 

Sources. — Certain endemic influences just mentioned, 
and a condition of the atmosphere of whose .exact 
nature we are utterly ignorant. Some epidemics are 
peculiar to certain seasons. Sydenham remarks ' that 
all epidemics are referable to one of two classes. They 
are either vernal or autumnal. Even when they 
originate during some other period of the year, they 
must be referred to one of these divisions, spring or 
autumn, whichever they are nearest to, just as the 
case may be. For it happens occasionally that the 
atmospheric influences may so coincide with an epi- 
demic as to forward its development, and to precipi- 
tate it, as it were, prematurely upon its victims.' 
Spring — Croup, exanthemata, etc. 
Summer — Fevers, bowel complaints, etc. 
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Autumn — ^Diseases of summer, etc. 
Winter — Influenza, etc 



AIE. 

The atmosphere consists of a mechanical mixture 
of two gases, oxygen and nitrogen. The former is 
the active agent in supporting animal life and pro- 
moting the combustion of bodies; the latter acts 
simply as a diluent, and modifies the activity of the 
oxygen. The proportion of oxygen to nitrogen is as 
1 to 4, and this proportion always remains the same. 

But owing to the escape of the products of com- 
bustion, of respiration, and the decay of animal and 
vegetable substances, the atmosphere becomes charged 
with aqueous vapour, carbonic acid, ammonia, etc. 

To ensure the maintenance of health in man, it is 
absolutely necessary that the air he breathes should 
be as pure as possible, and also that the quantity be 
sufficient for his wants. 

A healthy man draws into his chest between 20 
and 30 cubic inches of air at each inspiration ; and 
this multiplied by the number of inspirations (15 to 
16) per minute, gives the amount of respired air per 
minute ; and this again multiplied by 60, the amount 
per hour. For example : — 

30 X 16 =480 cubic inches. 

480x60=28,800 cubic inches, or 16*66 cubic feet per 
hour. 

Now, it is found that the inspired air contains 
aibout 0-4 volumes of CO, in 1000, whilst the air 
expired contains about 40 volumes of CO, per 1000, 
besides watery vapour and other impurities. 

To reduce the carbonic acid of the expired air to 
the normal amount, 125 times the volume of expired 



IMPURITIES OF AIR. 299 

air must be supplied per hour, as the exhalation of 
COf from the skm must also be taken into the calcu- 
lation. Thus, 16-66 X 125=2082-50 gives the cubic 
feet required per hour for each individual 

IMPURniES OF AIR. 

The impurities of air may be classed under imo 
heads — 

1. Suspended Matters, 

The spores of certain plants, the germs of bacteria 
and other creatures, particles of carbon from factories, 
and portions of the materials used in certain indus- 
tries, together with a host of other substances which 
find their way into the atmosphere and are carried 
from place to place by the winds. 

2. Certain Gaseous Substances, 

Hydrochloric acid, ammonia, sulphuretted hydrogen, 
sewage gases, carburetted hydrogen, vapours from 
decaying animal and vegetable bodies, etc. 

PURIFICATION OF AIR. 

Besides the purifying effect of ventilation, other 
methods are adopted to render air fit for human 
respiration. 

1. Solids, 

Certain substances act chemically on air; thus wood 
charcoal is used to purify the air issuing from drains 
and cesspools. Unslacked lime is used to absorb 
carbonic acid when present in abnormal quantities in 
wells, etc. 

2. Liquids, 

A solution of nitrate of lead will remove the 
sulphuretted hydrogen from cesspools. Solution of 
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chloride of zinc (Sir W. Burnett's fluid) destroys 
organic matter. Solution of permanganate of potash 
(Cond/s fluid) destroys organic matter, and decom- 
poses ammoniacal compounds. 

3, Oases, 

NUrotts Add. — Acts on organic matter, but it must 
be used with care, as it may in some persons cause 
severe irritation in the lungs. 

Chlorine. — Decomposes jsulphide of ammonium and 
sulphuretted hydrogen. 

Sulphurous Acid. — ^Destroys organic matter, and, 
according to Guyton de Morveau, it destroys miasms. 

The vapours from iodine and bromine have been 
used with doubtful success. 

Ozons. — Ozone may be developed artificially by 
passing electric discharges through air or oxygen, by 
the slow oxidation of phosphorus in air, and by the 
electrolysis of water acidulated with sulphuric acid. 
It appears to be a powerfully oxidizing agent, bleach- 
ing most vegetable colours. It has the property of 
bluing starch paper heated with iodide of' potassium 
by setting free the iodine. This change may also be 
effected by any nitrous acid present in the atmo- 
sphere. A better test is the bluing of litmus paper 
sUghtly reddened and impregnated with iodide of 
potassium ; ammonia being the only gas which has a 
similar reaction. But this source of error may be 
obviated by noticing that reddened litmus paper, not 
impregnated by the iodide, is blued by ammonia, but 
not by ozone. 

Direction or movement of the air in a room may 
be determined by burning brown paper and noticing 
the direction taken by the smoke, or the direction 
taken by small particles of light substances, or the 
effect produced on the flame of a candle. The velocity 
may be determined by an anemometer, by the manometer , 
or by calculation. 
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EXAMINATION OF THE AIR. 

Su1)8tance8 to be looked for — 

1. Suspended Matters, 

Detected by the microscope, the air being previously 
drawn through an aspirator over glass slides moistened 
with glycerine, which collects all the solid matter 
suspended in the air. 

2. Organic Matter, 

Determined by a solution of permanganate of potash 
and oxalic acid. 

3. Carbonic Acid, 

Degree of milky coloration, with a standard 
solution of lime. 

Watery Vapov/r, 
Determined by various forms of hygrometers. 

Ammonia, 

See account of the Nessler test, p. 318. To per- 
form this test the air must be drawn through dis- 
tilled water, previously tested as to its freedom from 
ammonia. 



VENTILATION. 

The importance of a knowledge of the principles of 
ventilation cannot be over-estimated. In considering 
this subject, there are three important points to be 
borne in mind. 

a. The capacity of the room, that is, the amount of 
cubic space which it contains. 

h. The number of individuals normally present in it. 

c. The efficiency of the means for introducing pure 
air, and allowing the vitiated to escape. 
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1. The entering air must be pure, and of a 

proper temperature. 

2. There should be no draught The rate at 

which the air moves through the room 
depends somewhat on the temperature. 
A velocity of from 1 to 2 feet per second, 
at a temperature of 60° F., will not cause 
a draught, and will yet answer the pur- 
pose of ventilation. 

3. The air must be diflFused through the room ; 

in no part ought it to remain stagnant. 

4. There must be means provided for the 

escape of the foul air, and entrance of the 
pure. 

The minimum amount of space allowed by the Poor 
Law (Local Government) BoaFd in dormitories is 300 
cubic feet. 

In calculating the cubic space of any given apart- 
ment, the height, length, and breadth must be mul- 
tiplied together, allowance being made for any recesses, 
cupboards, and also for the bodies of the occupants, 
an average of three cubic feet being allowed for each 
individual. The space occupied by articles of furni- 
ture must also be considered. If the room be ir- 
regular in shape, it must be divided into several 
portions, the sum of which will give the size of the 
room. After these various corrections, the remaining 
number of cubic feet divided by the number of 
individuals will give the cubic space per head. 

Ventilation may be either natural or artificial 

Under natural ventilation may be classed all those 
naturally operating causes by which foul air is re- 
moved, and pure air introduced without the aid of 
any mechanical means. 

Artificial ventilation, on the other hand, includes 
all those appliances which may be strictly termed 
mechanical. Many of these so-called mechanical 
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appliances owe their efficiency to the utilization of 
already existing natural agencies. In natural ventila- 
tion, the efficient cause is the expansion of air by 
heat, aided by the well-known di^sive property of 
gases. The air of the room heated by respiration and 
by contact with the human body, at the same time 
becoming vitiated by the products of respiration, rises 
to the upper part of the room, and then escapes by 
any outlet which it may find. A vacuum occurs, 
fresh air rushes in from any orifice situated near the 
ground, such, for instance, as the chinks of doors, and 
thus by natural means ventilation is established. Fires 
in open grates act in a similar way ; a strong upward 
current is caused by the warm air rushing up the 
chimney, and cold air from without supplying its 
place. Modem fire-places only ventilate as high as 
the opening into the chimney, the air above the 
mantelpiece remaining stagnant. Chimneys without 
fires act as useful ventilators ; for the wind blowing 
over their tops creates a partial vacuum, which is 
being constantly filled with air from the house. As 
suggested by Dr. Amott, a hole should be made into 
the chimney close to the ceiling. ' A top window- 
sash, lowered a little, instead of serving, as many 
people believe it does, like such an opening into the 
chimney flue, becomes generally, in obedience to the 
chimney draught, merely an inlet of cold air, which 
first faUs as a cascade to the floor, and then glides 
towards the chimney, and gradually passes away by 
this, leaving the hotter, impure air of the room nearly 
untouched.' Several forms of valves for placing in 
holes near the ceiling have been invented; but a 
description of their individual merits is not necessary 
here. One objection to Amott's hole in the chimney 
is, that sometimes a down draught forces soot into 
the room. 

By Sylvester's plap, the agency of the wind is 
utilized by the aid' of a cowl, which is constantly 
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directed to that quarter from which the wind blows. 
The cowl is connected to pipes distributed throughout 
the house, and through which the fresh air enters 
the various rooms. 

As an example of the strictly mechanical means 
by which ventilation may be effected, the case of the 
Senate House in America may be mentioned. In 
this, a large fan, worked by a steam-engine, draws 
in the fresh air, which, after being warmed by passing 
over hot pipes, is distributed throughout the house, 
the amount of air supplied being regulated by calcu- 
lating the quantity required for each individual pre- 
sent. Whichever method be adopted, the remarks of 
Mr. Tomlinson should be borne in mind, that * in the 
rooms of private houses the ventilation must also be 
spontaneous ; for if the slightest trouble be entailed 
on the inmates, even to the opening of a window, it 
will be neglected. The means for ventilation must 
be cheap, easily procurable, always in place, self- 
acting, not liable to get out of order, requiring no 
adjustment, no care whatever on the part of the 
inmates.' 



CLIMATE. 

Climate may be said to embrace all those physical 
influences connected with the soil, heat of the atmo- 
sphere, or the water of a place, which, acting and 
reacting upon man, more or less materially affect 
him. 

The climate of a place depends upon a variety of 
circumstances. Thus we have the modifying effects 
of large forests and luxuriant vegetation, which, pro- 
tecting by their shade the soil beneath from the 
direct influence of the sun's rays, exhale, in the in- 
terior of a country, at places a great distance from 
mountains and the ocean, large quantities of moisture, 
at the same time rendering the air of the place cooler. 
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The presence of large rivers and lakes, and the close 
proximity of a vast ocean, together with lofty moun- 
tains rich in springs, with snow-capped summits 
rising above all the strata of the clouds, and causing 
descending currents of cold air to roll down their 
sides, must of necessity exert a powerful influence on 
the climate of a country. The trade winds sweeping 
freely over a large expanse of water acquire thereby 
a cooler temperature, which they impart to the 
countries along whose shores they blow. 

Sandy deserts, on the other hand, by radiating the 
heat imparted to them by the sun, increase the tem- 
perature of surrounding countries. 

The severity of the climate on the coasts and in 
islands is diminished by the absorption during the 
summer by the sea of the sun's rays, which penetrate 
deeper into it than into the land. Due to its saltness, 
it does not freeze so soon as fresh water ; and impart- 
ing its heat to the winds that blow over its surface, it 
affects the temperature of the countries situate on its 
margins. The large expanse of ocean in the south 
hemisphere, producing a warm, moist atmosphere 
favourable to luxuriant vegetation, is strikingly con- 
trasted with corresponding latitudes in the north, 
where, from excess of land, the air is rendered cold 
and dry, and the land for the most part barren. 

Climate is divided into continental, insular, or sea 
climate, and mixed. 

A continental climate consists in a cold winter and a 
hot summer. 

An insular climate is characterized by a cool summer 
and mild winter. 

A mixed climate is inclined to be continental in 
winter and insular in summer. 

Asia is an example of the first, Europe of the 
second, and North America of the third. 

Climate cannot be determined exclusively by mean 
temperature, as places often differ materially in 

u 
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climate, although having the same mean annual 
temperature. This arises from the circumstance that 
an extreme degree of heat in summer and cold in 
winter in one place, may give a mean annual tem- 
perature not materially differing from another place 
having a more equable temperature throughout the 
year. 

Isothermal lines are lines drawn on a globe or map 
through places having the same mean annual tempera- 
ture. 

The mean temperature of a day is absolutely deter- 
mined at Greenwich by marking the height of the 
thermometer at every moment of the day by the aid 
of photography. This may also be roughly estimated 
in several ways — 

1. By taking the mean of the readings of the 

thermometer for every hour of the day. 

2. By taking the mean of the maximum and 

minimum readings on the same day of the 
thermometer placed in the shade. 
The mean temperature of a year is found by adding 
together the monthly ranges, and dividing them by 
twelve. 

The mean temperature of a pkbce is determined by 
adding together the mean temperature for several 
months, and then dividing by the number of the months 
luring which the observations have been tdken. 



TOWNS. 

, In selecting a site for a future town, the following 
points must be carefully considered. Topographical 
position : — 

a. Elevation above the level of the sea. 

b. Purity and hygrometric state of the atmosphere. 

c. Vicinity of rivers and streams, and the supply 

of good potable water. 

d. Vicinity of hills and mountains. 
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«. Vicinity of marshes. 

/. Vicinity of the sea. 

g. Vicinity of trees and forests. 

h. Efficient drainage and sewerage. 
In the selection of a station or camp, besides the 
above, it will be necessary to see that there is a good 
supply of fuel for cooking and warming purposes. 

a. Elevation above the Level of the Sea, 

Due to the lessening amount of earth to absorb the 
rays of the sun, and also to the greater amount of 
radiation into space, the greater the elevation the 
colder the air. 

b. Purity and Hygrometric State of the Aimosphere, 

The normal constitution of the atmosphere consists 
of a mixture of oxygen, nitrogen, and aqueous vapour, 
with traces of carbonic acid, llie amount of aqueous 
vapour depends upon the temperature and pressure of 
the atmosphere, but the proportions of the gases pre- 
sent are nearly the same everywhere. 

Hymidity. — ^This term is held to imply the amount 
of vapour present in the air, and also the ratio of this 
to the amount which would saturate the air at the 
actual temperature. The amount of vapour in the 
air is not a measure of its humidity, for the air is for 
the most part drier in summer than in winter, although 
the amount of vapour present is much greater. 

The humidity of the atmosphere may be directly 
determined by Daniel's or Regnault's hygrometer, or 
by means of the dry and wet bulb thermometer. 

The dew point is the temperature when the air is 
just saturated with moisture, so that the least further 
fall would cause a deposit of dew, rain, snow, or hoar- 
frost, according to circumstances. 

Formation of Clouds. — Clouds are formed by the 
condensation of vapour in a stratum of air at a low 
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temperature, and at a considerable height — one to 
four miles — ^above the surface of the earth. 

There are three varieties of clouds usually recognised 
by meteorologists as follow : — 

1. Cirrus. 2. Cumulus. 3. Stratus. 

1. Cirrus f or the Mare's Tail of sailors, occupies the 
highest region of the atmosphere. It is higher than 
any point yet reached by balloons, and is probably 
composed of small particles of ice. 

2. Cumuli consist of rounded masses resting on 
straight bands, and having the appearance of hHls or 
mountains. Sometimes they present the form of balls 
of cotton or wool packs, by which names they are known 
to sailors. They are most common in summer. 

3. Strati consist of horizontal sheets, which form 
at sunset and disappear at sunrise. The strati are 
the lowest clouds. Besides these, which are the 
primary forms, there are several combinations of the 
above described, viz. drro-slratusy camvlo-straius, and 
the drro-cmmdus. 

The cirro-cumulus forms the well known mackerel sky. 

Any cloud discharging rain has had the term nimhis 
applied to it. 

A mist is a cloud close to the ground. 

A fog occurs when the surface of the ground is 
warmer than the air in contact with it. The fogs in 
Newfoundland are due to the excess of heat of the 
' Gulf-stream above the cold moist air on its surface. 

BaifL — ^As the clouds consist of particles of water, 
they are constantly raining ; but between the clouds 
and the earth there is usually a non-saturated belt or 
region, where these particles of water when small are 
usually evaporated before they reach the earth. When 
this belt becomes saturated, the particles coalesce, and 
rain is the result. 

Mode of estimaiing the EainfdlL — There are several 
forms of rain gauges. The simplest consists of a funnel 
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opening into a receiver in which the rain is collected, 
and from which it may be drawn and measured. The 
funnel should have a truly horizontal rim, else the 
gauge will catch too much or too little, according to 
the direction and force of the wind. 

The rain gauge should be placed ai least six inches 
from the ground to avoid splashing, and in the centre 
of a leveli open plot From some unexplained cause, 
the higher the gauge is placed, above the surface of 
the earth the less rain it catches. 

According to Mr. Symons, the mean annual rain- 
fall at London and Edinburgh is 24 inches ; Liverpool 
and Manchester, 35 to 36 ; Dublin, 30 ; Glasgow, 40 ; 
Dartmoor, 86 ; and on Ben Lomond, 91. 

Force and Direction of the Winds, — To determine the 
force and direction of the wind, various forms of 
anemometers are used. 

c. The vicinity of Rivers and Streams, and the supply 

of good potable Water, 

It is absolutely necessary that there should be a 
good supply of pure water in the neighbourhood of 
human habitations. Rivers are of use in the removal 
of sewage, and for other purposes too numerous to 
mention. The banks of rivers, if not carefully at- 
tended to, may become the source of disease, due to 
the deposit of decaying animal matter on them. In 
ancient Rome there were officers, 'Curatores Alvei 
et Riparum,' whose duty it was to take care of the 
banks of the Tiber, and to regulate its channel. The 
channels of rivers, it should be remembered, are 
always liable to deterioration from physical causes in 
constant action. 

There can be no doubt but that the emptying of 
the sewage of a town into a neighbouring stream is 
an unmitigated evil. The inhabitants on the banks 
of rivers subject to inundations are often attacked by 
intermittents. It may then become necessary to 
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deepen the bed of the river, or to increase the velocity 
of its current by straitening its channel. 

Potable Water. — ^A good supply of water for drink- 
ing and for domestic purposes is absolutely essential 
where any number of persons are collected together. 
The water should not be hard, and it should also be 
free from any peculiar taste or smelL 

A sufficient quantity should be supplied daily to 
each individual In 1852, thirty-two gallons were 
supplied in London daily per head, and this was in- 
creased in 1862 to fifty gallons. The amount of water 
required for the use of animals may be estimated at 
eleven to sixteen gallons per day for a horse, eight to 
ten for a cow, and so on for other animals. 

Public baths should be erected and freely supplied 
with water, which should, if possible, be kept con- 
stantly flowing in and out. A certain amount should 
also be passed into the sewers, which has been esti- 
mated at twenty-five gallons per head per day, at the 
least, in addition to the rainfall. 

The following table is given by Professor Ean- 
kine: — 

OaLLOITS PRB DaT FEB HbAD. 
LEAST. 6BSATK8T. ATBBAOB. 

Used for domestic pnrposes, . 7 15 10 
Washing streets, extinguishing 

fires, supplying fountains, .3 3 3 

Allowance lor trade and waste, .7 7 7 

Total in non-manufacturing towns, 17 25 20 

Additional demand in manufac- 
turing towns, .... 10 10 10 

Total in manufacturing towns, . 27 35 30 

Fdriotis Sources of Water Supply, 

1. Rain Water. — ^This ranks next in purity to dis- 
tilled water, but may become contaminated by passage 
through the air. As a supply to large towns, it must 
not be trusted, for the following reasons : — 
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a. Uncertainty of supply. 

b. The quantity falling in an inhabited country 

is small in proportion to the number of 
the inhabitants. 

c. Not very palatable to the taste. 

If used by small communities, it should not be 
allowed to remain in lead, but in slate cisterns of con- 
siderable size, and should be collected as pure as pos- 
sible. 

2. Stww Water, — Not pleasant to the taste, and is 
said to cause gastric derangement 

3. Spring and Well Water, — Water from these 
sources varies greatly in composition. 

a. Always much harder than lake or river 
water. 

h. Superficial wells apt to contain ofganic 
matter from churchyards, cesspools, etc., 
and also salts, sulphates, and carbonates — 
the latter kept in solution by excess of 
carbonic acid. 

c. Deep wells contain much lime. 

d. Artesian wells may contain large quantities 

of the alkaline carbonates and sulphates 
of lime. 

4. River Water may contain organic matter from 
sewage, etc. As a inile, river water is very pure. 

5. Lake Water is also a pure water. 

6. Marsh Water is most impure. 

Peaiy Water is not injurious, though not pleasant 
to the taste. 

Hard and Soft Water, — Natural waters contain 
varying properties of lime and other salts, and on 
the amount of these constituents depends the relative 
hardness or softness of water. The hardness of water 
is mainly due to the presence of the salts of lime and 
magnesia. When these are present in excessive 
quantity, such water is said to be * hard,' and, when 
heated, forms incrustations on the inside of vessels, 
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also causing a great destruction of soap when the 
water is used for washing clothes and other purposes. 

A rough means of judging of the relative degree of 
hardness of any sample of water, consists in placing 
a small quantity in a test glass and adding to it a 
few drops of a standard solution of soap in alcohol, 
when a white turbidity will make its appearance, 
depending in degree on the hardness of the water. 

The preme degree of hardness is determined by 
ascertaimng how much of a standard volumetric solu- 
tion of soap in alcohol is required to form a per- 
manent lather with a given measure of the water 
imder examination. The above described process is 
known as Clark's test. 

Some hard waters are softened by boiling, others 
are not The hardness of such waters as admit of 
softening by being boiled, is due mainly to the pre- 
sence of the carbonates of lime and magnesia ; whilst 
those waters, the hardness of which is but slightly 
if at all afiEected by boiling, contain sulphate of lime. 
Chalk waters are among those which are most in- 
fluenced by boiling ; in these the carbonate of lime 
is held in solution by the carbonic acid present. 
When such a water is subjected to heat, the carbonic 
acid is expelled, and the carbonate of lime, no longer 
held in solution, is in a great measure precipitated. 
The hardness due to carbonate of lime is termed 
* temporary,' as it can thus be removed in a great 
measure. The hardness due to sulphate of lime is 
termed * permanent,' as it is not removable by boiling. 
In speaking of the * hardness of water,' it is always 
desirable to know to what it is due, as, in excessive 
cases, this would frequently determine whether the 
water could be rendered fit for domestic purposes. 

Nature and Origin of Deposits on Boilers, 

When water containing a certain quantity of earthy 
salts is concentrated, not only is the carbonate of 
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lime deposited in the way just described, but as the 
solution becomes more and more concentrated the 
other earthy constituents are more or less completely 
thrown down. Thus we find that extensive deposits 
occur in steam boilers in which ordinary water is 
used, and much inconvenience frequently arises from 
this source, especially when this deposit assumes a 
compact form, from the slowness of the deposition 
and constitution of the water. Many schemes, both 
chemical and mechanical, have been proposed to 
obviate this inconvenience, but the treatment must 
vary with the character of the water. If incrusta- 
tion cannot by any means be prevented, a plan fre- 
quently adopted is t^ introduce some light powdered 
substance into the boiler with the water. This acts 
mechanically by keeping up the free generation of 
steam; and the water being thus kept in constant 
and violent motion, the earthy salts are precipitated 
in the form of a fine powder, which is periodically 
removed by 'blowing out,' as it is termed. The 
chemical scheme which appeared most likely to prove 
successful, consisted in the addition of chloride of 
ammonium to the water in the boiler. A conversion 
of the carbonates of lime and magnesia into soluble 
chlorides was the result, while the carbonic acid 
passed off with the ammonia as carbonate in the 
steam. The great objection to the adoption of this 
method is, that the carbonate of ammonia, which 
passes off rapidly, acts on brass or copper ; and this 
circumstance has precluded its extensive employment, 
except under special conditions. 

There is one process in use for the prevention of 
boiler deposits, and likewise for the softening of water 
for domestic purposes, which demands special notice, 
— that known as Clark's process. This is, however, 
only adapted to the treatment of the chalk waters, 
and for these it is eminently useful. It is carried out 
in the following manner : — The water collected in 
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large tanks is treated with a sufficiency of lime-water 
to neutralize the free carbonic acid present. As the 
carbonate of lime present in the original water is only 
retained in solution by virtue of the solvent power of 
the carbonic acid, it follows that if this is in any way 
neutralized, the carbonate of lime must be precipi- 
tated. The lime-water acts, therefore, by neutralizing 
the carbonic acid, forming with it insoluble carbonate 
of lime, which is thus precipitated with the carbonate 
of lime previously dissolved in the water. By this 
means, not only is the lime almost entirely removed, 
but a certain degree of organic purification takes 
place by the precipitated lime carrying down with it 
a notable amount of the organic matter present. The 
above process is now in use on a large scale at several 
large paper mills and at other manufactories. The 
Kent Companies' water, notably the purest of our 
London supphes, obtained from deep wells in the 
chalk, is entirely treated by Clark's process before it 
is supplied to the public. 

Origin of the Sulphuretted Hydrogen of Sulphurous 

Waters, 

This is generally conjectured to arise from the 
deoxidizing influence of decaying organic matter on 
the various sulphates present in the water; the 
oxygen of the sulphuric acid uniting with the carbon 
of the organic matter to form carbonic acid, while the 
sulphur unites to the hydrogen, with the resulting 
formation of sulphuretted hydrogen. 

Adion of Hard and Soft Waters on Lead, 

Natural waters are found to exercise very different 
and varying action on lead ; and as the drinking water 
with which we are supplied almost invariably meets 
with lead during its conveyance from the company to 
the consumer, either by passage through pipes of that 
metal or by being stored in leaden cisterns, and, 
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moreover, as lead belongs to that class of poisons 
known as ' cumulatiye,' it becomes of the utmost im- 
portance that the conditions under which natural 
waters become charged with lead riiould be known. 
Putting aside minor distinctions, there is one broad 
fact which may be taken in connection with this sub- 
ject, yiz. that hard waters haye, as a rule, very little, 
if any, action on lead, while soft waters are aknost 
invariably apt to dissolve more or less of that metal 
The impunity with which hard waters can be stored 
in leaden cisterns without injurious consequences, 
depends on the fact that a coating of insoluble lead 
salts is formed on the surface of the metal, which 
protects it from further action. The salt having the 
most protective action is the sulphate ; and as ordinary 
hard waters almost invariably contain a varying quan- 
tity of earthy sulphates, the presence of these salts 
ensures our being able to use such waters with im- 
punity. On the other hand, soft waters, having no 
such protective properties, are almost sure to become 
more or less charged with lead if allowed to come in 
contact with that metal ; the dissolved oxygen in the 
water forming oxide of lead, which dissolves in the 
water, thus giving rise to contamination. Waters con- 
taining nitrates or nitrites in solution are especially 
to be avoided, as such waters frequently exercise a 
powerfully solvent action on lead, and have been 
known to corrode that metal to such an extent as to 
eat holes in the cistern in which the water was stored. 
It is fortunate that lead is a metal which admits of 
easy detection when present in water, even when in 
minute quantities. If present to any extent, it can 
be immediately detected by taking s^ portion of the 
water in a tall glass jar and adding some sulphuretted 
hydrogen water, when, if lead is present, a brown 
colour will be observable, which is especially distinct 
if the jar containing the water is held over a piece of 
clean white paper. When present in minute quan- 
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titles, and more especially if it is desired to make a 
quantitative estimation of the amount present, it is 
better to evaporate some of the water to a small bulk, 
and then to acidify with hydrochloric acid. On the 
addition of sulphuretted hydrogen water, the whole of 
the lead will be thrown down as the sulphide. 

Messrs. Wanklyn & Chapman have recently intro- 
' duced an excellent calorimetric process for the esti- 
mation of lead in water, based upon the intensity 
of the brown colour developed on the addition of 
sulphuretted hydrogen water. 

mff^mtSonm urder which NUrogen isfmvd in TFater. 

Nitrogen is found in water under the following 
forms : — 

a. Anmionia. 

b. As nitrates and nitrites. 

c. As nitrogenous organic matter. 
Nitrogen under one or other of the above forms is 

found in small quantities in all waters. Some of the 
chalk waters invariably contain nitrates and nitrites, 
probably due to fossil organic remains. The sources 
whence the nitrogen in water is derived vary. Eain 
water, especially when collected near towns, invariably 
contains small quantities of nitrogen in the form of 
ammonia, dissolved during the passage of the rain 
through the air. 

The sources of nitrogenous organic impurities are 
chiefly of animal origin, due to infiltration from cess- 
pools and churchyards. 

There are only two processes in use for the detec- 
tion of nitrogen, viz. Frankland and Armstrong's 
method, by means of organic analysis ; and Wanklyn 
& Chapman's so-called 'albumenoid ammonia method.' 
Frankland and Armstrong's process consists in sub- 
mitting to organic analysis, by combustion with oxide 
of copper in a combustion tube, the residue obtained 
by evaporating the water under examination to dry- 
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uess. The gases — nitrogen and carbonic acid — ^liber- 
ated during the combustion are collected in a graduated 
tube. The carbonic acid is withdrawn by the aid of 
caustic potash, leaving the nitrogen, when its volume 
can be read off. Previous to evaporation, any nitrates 
or nitrites are destroyed by the addition of sulphurous 
acid to the water. The above process gives the 
amount of nitrogen present in the form of ammonia 
and organic nitrogenous matter. 

The amount of nitrogen present as nitrates and 
nitrites is estimated by treating the residue of an- 
other portion of the water with strong sulphuric acid, 
in a graduated tube standing over mercury. On 
agitating the tube, the whole of the nitrogen present 
in the form of nitrates and nitrites is liberated as 
nitric oxide, the volume of which is read off and 
halved for the amount of nitrogen. As the evolution 
of hydrochloric acid gas, the result of the action of 
the sulphuric acid on any chloride present, would 
interfere with the result, all the chlorides are de- 
stroyed by the addition of sulphate of silver previous 
to the addition of the sulphuric acid. 

Wankljn & Chapman's process, from its simpli- 
city, and from its not requiring the complicated 
apparatus necessary for the preceding process, is now 
coming more and more into general use. 

The method is founded on the fact, that when a 
water containing nitrogenous organic matter is dis- 
tilled with an alkaline solution of permanganate of 
potash, a definite portion of the nitrogen of the 
organic matter is liberated as ammonia, the amount 
thus evolved being an index of the quantity of nitro- 
genous organic matter present. 

Tlie process is divided into two parts — 

1. The estimation of the free ammonia pre- 

sent in the water. 

2. The estimation of the nitrogenous organic 

matter from the amount of ammonia 
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eyolved by the action of the permanganate 
of potash. 

1. About a pint or a quart of the water to be 
examined is placed in a stoppered glass retort, con- 
nected with a Liebig's condenser. A small quantity 
of a saturated solution of carbonate of soda is now 
added to the contents of the retort, and the whole 
carefully distilled. The distillation is continued until 
the whole of the ammonia present in the water has 
passed over in the distillate, known by the latter 
portions giving no coloration with Nessler's test. 
The distillate will contain the ready-formed ammonia 
present in the water, and the actual amount may be 
estimated by the aid of Nessler's test. 

2. A certain proportion of a strongly alkaline solu- 
tion of permanganate of potash, of known strength, is 
now added to the contents of the retort, and the pro- 
cess of distillation resumed. The distillation is stopped 
as soon as the last portions of the distillate cease to 
give the reactions of ammonia. The distillate con- 
tains all the ammonia, which may now be tested as 
before. The quantity so obtained is a measure of the 
amount of nitrogenous organic matter present in the 
original water. 

The Nessler Test 

The Nessler test is based on the fact, that when a 
saturated solution of iodide of mercury in iodide of 
potassium, rendered strongly alkaline by the addition 
of caustic soda, is added to water impregnated with 
ammonia, various shades of a brown colour are pro- 
duced. By comparing these shades of colour the 
presence and amount of ammonia present may be 
estimated. It is necessary that the ammonia solution 
be very dilute ; for if too strong, the reagent will be 
either precipitated, or the delicate shades of colour, so 
necessary for the success of the test, destroyed by 
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the intense dark colour produced. In testing ordinary 
water, it is necessary to concentrate the ammonia in 
the water by distillation ; but in the case of sewage, 
which is always rich in that substance, pure distilled 
water, free from ammonia, must be added to the 
distillate till the proper degree of dilution is obtained. 
To estimate the quantity of ammonia present in any 
given sample of water, two glass cylinders, having a 
capacity of 1500 grains, are placed on a white surface. 
One is (1) filled with the solution to be tested, and the 
other (2) with an equal quantity of distilled water free 
from ammonia. Nessler's test solution, in measured 
quantity, is added to the first, and the shade of colour 
noted. A measured quantity of a dilute solution of 
ammonia, of known strength, is now poured into No. 
2, and a measured quantity of Nessler's test added, 
and the shade of colour noted. Several trials are 
made, till the shade of colour in both cylinders is 
alike, when the amount of the standard ammonia 
used will give the quantity of this substance in the 
suspected water. 

WaMyn & ChapmavCs Method for estimating Nitrogen 
present as Nitrates and Nitrites. 

This is a modification of Shultz' aluminium pro- 
cess, and is an exceedingly accurate test. About a pint 
of the water to be tested is placed in a retort, and a 
definite quantity of strong caustic soda solution added, 
and the whole distilled till all the ammonia has been 
driven off. The contents of the retort are now left 
to cool, and a piece of thin sheet aluminium intro- 
duced, and allowed to remain for four or five hours. 
Hydrogen is evolved from the metallic aluminium, 
which, being in the nascent state, unites with the 
nitrogen of the nitrates and nitrites present to form 
ammonia. After the action has ceased, the contents 
of the retort are again distilled, and the ammonia 
given off estimated by Nessler's test. The ammonia 
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thus obtained is an index of the amount of the nitrates 
and nitrites present. 

d. Vidnity of HUh and Mountams. 

In hot climates the plains at the foot of lofty 
mountains are often most unhealthy; but the cold 
air rolling down the sides of snow-capped mountains 
renders the valleys at their base cool and pleasant. 
This is strikingly noticed on the Italian side of the 
Alps, and also on the plains of Oranada, where the 
cold air from the Sierra Nevada lessens the excessive 
heat of a Spanish summer. 

e. Ftcinity of Marshes, 

The neighbourhood of marshes should never be 
selected for the site of a town ; but even the deleteri- 
ous effects of marshes may be lessened by proper 
drainaga The danger from marshes on the sea-coast 
appears to be greatly increased by the admixture of 
the sea water with the stagnant fresh water. The 
Littorale of Lucca, once celebrated for its unhealthi- 
ness, has been rendered healthy by stopping by means 
of embankments the ingress of the sea. Since the 
drainage in Edinburgh of the marsh once situate at 
the foot of the Castle Hill, endemic fever has entirely 
left the town. 

/. Vicinity of the Sea, 

As before stated, the heat of summer is modified 
by the presence of the sea, and the winters are 
rendered more beatable. In tropical countries the 
cool sea breezes render residence near the coast most 
pleasant. Sea air is also beneficial to strumous and 
phthisical sufferers. 

g, Vicmity of Trees, 
The effect produced on the climate of a place by 
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trees has already been noticed, p. 304. But as the 
movement of the air is materially affected by forests, 
care should be taken to keep the growth of trees within 
proper limits. Stations situate in the midst of dense 
forests are often very unhealthy. But, on the other 
hand, it must be remembered that trees have a 
wonderful power in arresting the spread of malaria ; 
villages separated by trees from marshes do not, as a 
rule, suffer from malarious diseases. 

In a hygienic point of view Parkes divides vegetation 
into herbage, bntshwood, and trees. 

Herbage is always healthy, cooling the ground as 
before noticed. 

Brushwood is generally unhealthy, and should be 
removed, as the air is almost stagnant where the 
underwood is very thick The removal should be 
effected in the middle of the day when the sun is 
hottest. The removal of brushwood may for a time 
give rise to malarious diseases. 

Trees should be removed with care, and in most 
cases only when they materially affect the proper move- 
ment of the air. 

h. Efficient Drainage and Sewera^ge. 

The health of any locality in a great measure depends 
upon the efficiency of the drainage. 

*The word <' drain," 11 and 12 Vict. cap. 63, sec. 
2, * includes any drain of, and used for the drainage of, 
one building only, or premises within the same curti- 
lage, and made merely for the purpose of communi- 
cating with a cesspool or other receptacle for drainage, 
or with a sewer into which the drainage of two or 
more buildings or premises occupied by different per- 
sons is conveyed. The word " sewer" includes sewers 
and drains of every description, except drains to which 
the word " drain " applies.' 

Drains are generally earthenware pipes properly 
glazed inside ; sewers may be either of earthenware or 

X 
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built of brick. Drains vary in size from four to six 
inches in diameter for closets and sinks, increasing to 
fifteen inches for the larger house drains leading into 
the public or street sewer. Sewers built of brick 
should be well cemented, elliptical, or egged-shaped, 
with the smaller end downwards. They should be 
large enough to allow a man to creep along them, and 
they should never be allowed to be more than two- 
thirds fulL ' In Paris the main sewers are made with 
paths on each side, just above the stream ; a tramway 
runs on one side which carries a machine, which can 
at once clear the bottom of the sewer ; the entrance 
to each house drain is marked by a porcelain plate 
bearing a number ; the owner of the house pays a 
small sum — three francs — annually to have his house 
drain kept clean.' 

Fall and FdocUy of the Curreni. — ^One foot in forty- 
eight for house drains, for street sewers one in from 
fifty to three hundred feet, the fall depending some- 
what on the size of the drain. The velocity for house 
drains should be about 220 feet per minute, and for 
the street drains about 100 feet per minute (Parkes). 

Manholes, — ^These should be placed at convenient 
distances, and fitted with ventilating chambers filled 
with charcoal. 

Obstruction to Sewers. — ^This may be due to — 

a. Improper levels used. 

h. Imperfection in the laying and making of the 
sewers. 

c. Impediments at mouth of sewer from — 

1. Accumulation of mud, excreta, etc. 

2. Backward pressure of sewage due to tides 

and wind. 

3. Want of proper supply of water to flush the 

sewers periodically. 
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ComposUion of Sewage from sample obtained from the 
sotUhern outfall Crossness, 

Total solid matter in solution, . j q^^jjc 13»3 } ==^ 80*50 

Totalsolid matter in sospension, . | Qr«Sc 10*2 I ^^ 19-00 

Chlorine — chiefly as common salt, ... 21 '39 
Nitrogen existing as ammonia, . . . . 3*15 
Organic nitrogen, 0*70 

Proposed plans for the removal of sewage — 
1. Dry Method. 2. The Wet Method. 
Under this is included the various plans for the 
diflinfection of sewage and sewage irrigation. 

1. Dry Method, 

Adopted to a great extent in India, where the 
proper fall for the sewers cannot be obtained, and in 
places where there is either an insufficiency of water, 
or the water for !nany months of the year is frozen. 
Where this system is adopted, the excreta are passed 
into proper receptacles, which in some cases allow of 
the fluid portions draining away ; in others, the solid 
and fluid portions are collected and emptied daily 
on the land, adding greatly to its fertility. Closets 
fitted with pans containing dry earth, on the plan sug- 
gested by the Rev. H. Moule, are now used in several 
parts of England, and are a vast improvement on the 
old and disgusting privy and cesspooL The quantity 
of earth required, Mr. Moule states, is about two 
hundred w^eight per head for twelve months, or about 
one aAd a quarter pound per head daily. In the year 
1870 the earth-closet system was carried out most 
successfully in the villages of Halton and Beverley, 
near Tring. The earth is dried in iron pans over a 
fire, and then distributed to the villages, haJf a load 
being sufficient for a family of six for three months. 
The earth is dried and used twice, and then thrown 
upon the land. 
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2. The Wd Method. 

This may be divided under three heads — 

1. The emptying of the sewage into a neighbouring 
river or into the sea. 

2. The addition of disinfectants and other substances 
to precipitate the solid matter, and then allowing the 
liquid portion to pass into a river or the sea as above. 

3. The use of the sewage for the purposes of ferti- 
li2ation by irrigation. The means by which this is 
accomplished are as follow : — 

a. By subterranean irrigation. 
h. By underground pipes and hose-and-jet dis- 
tribution, 
c. Surface channels. 
» ' d. By submersion. 
!.«■ Of the disposal of sewage by the first plan all 
that can be said against it is, that it is a great waste 
of valuable manure, and that by it we give to the sea 
what ought to be placed on the land. 

With regard to the second and third methods 
much discussion has arisen. 

Against the second it is urged, that the solid part 
left after precipitation possesses little, if any, fertiliz- 
ing properties. 

Against the third the following objeetions have 
been raised : — 

a. That the exhalations from sewage farms may 
become a source of disease— enteric fever, etc. 

b. That the vegetable growth of such farms, even 
when the process of irrigation is carefully conducted, 
is exceedingly rank, and may give rise to disease in 
man and animals. Dr. Spencer Cobbold's theory is, 
that the sewage brings down the eggs of the tape- 
worm and disease germs, and that during the course 
of the sewage over the land some of the germs adhere 
to the growing plants. That when an animal eats 
such sewage produce, the ova of the tapeworm are 
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developed, and cysts are formed in the flesh of the 
animals, which, if eaten by man in an imperfectly 
cooked state, the cysts then develope into mature 
tapeworms. His theory has, however, not been cor- 
roborated, for no cysts were found in the flesh of an 
ox fed on sewage-grown grass for the purpose of 
experiment. 

c. That there is frequently a difl&culty in obtaining 
sufficient land for the complete and efiectual disposal 
of the sewage of large towns. This difficulty is in- 
creased in proportion to the size of the town, for the 
required land may be large, and the price consider- 
able. It must also be remembered, when irrigation is 
relied upon as a means of disposing of large volumes 
of sewage, tftat the supply is contimumSy while the land 
is always in varying states to receive it, being in wet 
weather already saturated with water. The effect of 
this state of things is to convert the whole area of 
land used for irri£:ation into a malarious swamp. 
Another minor objection to seWage irrigation, but 
one which must not, however, be overlooked, is the 
possible contamination of the neighbouring water 
supply by filtration of the sewage through the earth. 

Chemical Methods for Defecating Sewage. — Many 
plans have been proposed for the defecation and 
purification of sewage, which, though successful in a 
sanitary point of view, have proved commercial 
failures. 

The following are the three best known : — 

1. The lime process. 

2. The phosphate of alumina process of Messrs. 

Forbes & Price. 

3. The ABC process. 

1. The Lime Process.— -Tins process consists in the 
simple addition of a definite quantity of caustic lime, 
the amount added being in proportion to the strength 
of the sewage. This precipitates the whole of the 
suspended matter with a certain amount of the dis- 
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lolyed constituents of the sewage. A fair degree of 
purification is thus obtained, and the effluent water 
is tolerably clear; but the precipitate possesses no 
fertilizing properties, and is therefore of no value. 

2. Phosphate of Alumina Process. — This process is 
a good one, but the materials used are too expensive 
to command success on a large scale. It consists in 
precipitating the sewage by the aid of phosphate of 
aluminia dissolved in sulphuric acid, and then adding 
caustic lima The process was carried on at Tot- 
tenham for some time; but, owing to the difficulty 
experienced in obtaining the native phosphate of 
aluminia, the scheme has failed. 

3. The ABC Process. — The precipitating agent 
in this scheme is a mixture of alum, blood, clay, and 
charcoal; hence the name. The sewage is mixed 
with a given quantity of the ABC mixture and 
allowed to settle in precipitating tanks; the clear 
liquid is drawn off, and the sediment is dried and sold 
as manure. The effluent water is very good, and may 
be allowed to flow into a stream without doing any 
harm, but the manure is of little value. 



SCHOOLS, CHURCHES, AND THEATRES. 

In schools, churches, and theatres a system of 
thorough ventilation is absolutely necessary ; and in 
the case of theatres, care should be taken that the 
means of egress in case of fire is easy of access. 

A proposal for ventilating the school-rooms of 
Boston has been presented to the Massachusetts 
State Board of Health by Mr. Martin, architect, by 
means of a ventilating shaft, the impure air being 
removed from the room through openings under the 
scholars,— afresh air, properly warmed, being admitted 
from the roof Mr. Martin refers the injurious effects 
of bad ventilation not so much .to the carbonic acid 
present in the air, as to ' the watery vapour and the 



CEBfETERIES. 327 

animal matter thrown off both by lungs and skin, 
which seems to patrefy almost immediately after 
being thrown into the air.' 



The disposal of the dead is a matter of considerable 
importance to the well-being of a community. The 
following methods have been adopted : — 

1. Embalming. 2. Cremation. 

3. Sea burial 4. Land burial. 

Cremation, in a sanitary point of view, is by far 
the best way of disposing of the dead, but public 
prejudice is against the proceeding. Sir Henry 
Thompson lately drew attention to this subject in an 
article on * Cremation' in the Contemporary Review; 
but his advocacy was marred by his commercial views 
as to the value of the dust for agricultural purposes, 
at once disgusting and repulsive to most people. 
Sea burial can only be adopted in towns on the 
coast, as the expense would be too great when the 
body has to be carried any distance. Embalming 
is never likely to be adopted by modem nations. 

Land burial, which, in a sanitary point of view, is 
the worst of all forms of burial, will most probably 
last the longest of any, till the public mind by de- 
grees becomes tutored to an enlightened appreciation 
of the sanitary benefits of cremation. 

Burial in the ground is open to the following 
objections : — 

a. That the air over churchyards and cemeteries is 
charged with carbonic acid, ammonia, and an offensive 
putrid vapour. From the churchyards of London it 
has been stated that 2\ millions of cubic feet of car- 
bonic acid gas were given off yearly by 5^000 bodies 
buried in the yards. 

h. That disturbance of these grounds gives rise to 
disease. 
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e. That wells and other sources of water supply 
are contaminated by impurities percolating through 
the soiL 

The following remedies have been suggested : — 

a. The removal of burying-grounds to some dis- 
tance beyond the town. 

b. Burying the body as deeply as possible. 

c The use of plants of quick growth and dense 
foliage, which punfy the air by absorbing the organic 
substances and the carbonic acid. 



QUARANTINE ESTABLISHMENTS. 

These establishments were first appointed by the 
Venetians, the regulations being made about the 
* year 1484. 

The term is derived from the Italian quararda, 
forty ; forty days or six weeks being the time sup- 
posed to be required by those on board a ship sailiDg 
from an infected port to purify themselves and their 
^^g&g®' The first regulations were instituted 
against the importation of the plague, which was 
e;enerally supposed to have been introduced into 
Western Europe from the East. Most other coun- 
tries have adopted more or less entirely the Venetian 
practice of detaining travellers from entering their 
country unless they can show a clean bill of health. 
The existing quarantine regulations are embodied in 
the 6 Gleo. rv. c. 78, and the different Orders in 
Council issued under its authority. All Orders in 
Council with regard to quarantine are published in 
the Gazette ; and this publication is deemed sufficient 
notice to all concerned, and no excuse of ignorance 
is admitted for any infringement of the regulations. 
All vessels are furnished with an abstract of the 
quarantine regulations.^ 

* See Beckman's History of Inventuyns, vol. u. art. Quarantine. 
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Goose skin in the drowned, 53 



PAOB 



Guaiacum, action on blood, 38 

Gunshot wounds, . . 31 

Hsemin crystals, . . 88 
Hands, state of, in the 

drowned, ... 54 

Hanging, death by, . 47 
Hardness of water, how 

determined, . .312 
Height of man, . . 288 
Hellebore, black, poison- 
ing by, . 207 
,, white, poison- 
ing by, . 207 
Hemlock, poisoning by, 262 
Hsemorrhage, death by, 30 
Homicide, diagnosis of, 34 
Homicidal mania, . 123 
Hours of the day, effect of, 280 
Hydrochloric acid, poi- 
soning by, . . \50 
Hydrocyanic acid, poi- 
soning by, . . 246 
Hydrostatic lung test, . 88 
Hymen in rape, . . 63 
Hyoscyamus, . . 225 
Hypostasis, ... 15 



Idiocy, 


. 117 


Imbecility, . 


. 118 


Impotence, . 


. 109 


Impuiities of air, . 


. 299 


,, water. 


. 316 


Incised wounds, . 


. 30 


Inebriants, . 


. 231 



Infant, changes in skin, 

etc., .... 102 
Infanticide, ... 84 
Inflation of lungs of foetus, 91 
Injury, definition of, . 27 
Injuries to foetus in utero, 100 
„ new -bom child, 99 
Intemperance, . . 286 
Intensity of life, . . 295 
Introduction, . . 1 
Iodide of potassium, . 163 
Iodine, poisoning by, . 162 
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Irrigation, sewage. 
Iron, poisoning by. 
Isothermal lines, . 

Jacquemier's test of preg 

nancy, 
Jalap, poisoning by. 

Kleptomania, 
Kiesteine, 
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224 
202 
306 



76 
208 

122 
76 



Laburnum, poisoning by, 208 
Lead, impregnation of 

water by, . 314 
,, poisoning by, . 192 
Lc^timacy, . / .106 
Life assurance, . . 292 
,, duration of, . . 295 
,, expectancy of, . 294 
„ intensity, . . 295 
,^ table, . . .293 
Lime, treatment of sew- 
age by, . . . 325 
Linen, examination of, 

in rape, ... 64 
Live birth, . . .103 
Lobelia, . . . 245 
Lolium temulentum, . 229 
Lodging-houses, morta- 
lity in, . . .296 
Lungs, foetal, . . 87 
putrefaction in, . 23 
wounds of, . 29 



>> 



>» 



}» 



19 



it 



** 



Macquer's salt, . .179 
Malaria, . . . 296 
Malpraxis, . . .110 
Man as an individual, . 288 
„ a species, . . 273 
Manholes, in sewei's, . 322 
Mania, . . .118 

general intellec- 
tual, . . 119 
general moral, . 121 
homicidal, . 123 

partial intellec- 
tual, . . 120 



Mania, partial moral, 
„ suicidal, . 

Marriage, . 

Marshes, effect of, 

Marsh's test. 

Maturity of foetus, 

Measurements of foetus, 

Meconic acid, tests for. 

Medical evidence, 

Men, expectancy of life 
in, . . • . 

Mental unsoundness, . 

Mercury, poisoning by, 
„ nitrates, poi- 
soning by, . 

Mirbane, poisoning by. 

Moisture, effect of, on 
putrefaction. 

Mole or foetus. 

Monsters, 

Morphia, tests for, 

Moule's closets, . 

Mushrooms, 
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122 

123 

283 

320 

172 

97 

94 

217 

1 

278 
118 
186 

190 
240 

19 
82 
105 
217 
323 
230 



Navel string, . . 102 

Nessler's test, . . 318 

Nitrates in water, . 816 

Nitric acid, poisoning by, 147 

Nitrites in water, . 316 

Nitro-benzole, . . 240 

Nitrous acid, . . 300 

Nucleus, osseous, . . 98 

(Enanthe crocata, . 227 

Opium, poisoning by, . 218 
Orpiment, . . .178 
Ossification, defective, of 

skull, . . .101 
Otto's method for alka- 
loids, . . .218 
Oxalic acid, . . 255 

Ozone, .... 300 

Partial intellectual 

mania, . 120 

,, moral mania, . 122 

Petechial ecchymoses, . 89 



INDEX. 
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Phosphate of alumina, 
treatment of sewerage 
by, . . . . 326 
Phosphorus, poisoning 

by, .... 158 
Ploncquet's lung test, . 93 
Poison, definition of, . 129 
Poisonous snakes, . 272 

Population stationary'', . 294 
Post-mortem stains, . 15 
Potable water, . .310 
Potash, poisoning by, . 153 
Premancy, . . 68, 71 
Professions, effect of, on 

health, . . .281 
Prostitution, . . 283 
Pupillary membrane, . 97 
Putrefaction, caiises 

affecting, 17 

,, external signs, 20 

„ internal signs, 22 

Pyromania, . . . 123 



Quarantine, . 



. 328 



Rainfall, how measured, 308 
Rain water, . . .310 
Rape, .... 60 
Rate of mortality, . 294 
Realgar, . . .179 
Red precipitate, . .189 
Reinsch's test for arsenic, 173 
Respiration before birth, 89 
„ of man, . 292 

Rigidity, cadaveric, . 12 



Salts of sorrel, poison 

ing by, . . 
Saponification, 
Savin, poisoning by, 
Scammony, poisoning by 
Scars, . 
Scheele's green, poison 

ing by, . 
Schools, ventilation of, 
Schweinfurt, green of, 
Scratches, . 



257 

21 

204 

204 

7 

176 

176 

177 

31 
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Sea, vicinity of, . , 320 
Seminal spots, . . 64 
Sewerage and drainage, 321 
Sewers, construction of, 321 
fall in, . . 322 
obstruction, . 322 
shape of, . .322 
size of, . . 322 
velocity of cur- 
rent in, . 322 
Sex, effect of, on births 

and deaths, . 273 

,, diagnosis of, . 25 

Silver, nitrate of, . .157 

Simulation of disease, . Ill 

Snakes, poisonous, . 272 

Soda, poisoning by, . 154 

Solanum dulcamara, . 227 

„ nigrum, . 227 

,, tuberosum, . 227 

Source of water supply, 310 

Spermatozoa, . . 64 

Starvation, death from, 56 

Sterilitv, . . .109 

Stomach, contents in 

drowned, ... 55 
Stomach, , contents in 

new-bom child, . 92 
Stramonium, poisoning 

by, . . . . 226 
Strength of man, how 

measured, . . 292 

Strychnia, poisoning by, 266 

Suffocation, death from, 44 
Sugar of lead, poisoning 

by, . . . . 193 
Sulphuretted hydrogen, 

poisoning by, . . 271 
Sulphuric acid, poison- 
ing by, . . . 145 
Superfoetation, . . 108 
Survivorship, . .110 



Tables of births, . . 276 

deaths, . . 279 
illegitimate 

births, . 274 
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Tables of legitimate 
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Vicinity of marshes. 


PAOK 

320 


births, 


274 


,, sea. 


820 


„ marriages. 


276 


,, trees, . 


820 


Tattoo marks, 


7 


Virginity, . 


67 


Theatres, ventilation of, 


826 






Theft, morbid propen- 




W anklyn's water analysis. 


817 


sity to, . . . 


122 


Water, analysis of, 
„ Clark's treat- 


817 


Throttling, death by, . 


47 




Tichbome case, . 


8 


ment of. 


813 


Tin, poisoning by. 


156 


Water, hard. 


811 


Tobacco, poisoning by, . 


243 


„ sewerage, impu- 




Trachea, state of, in the 




rity of, . 


316 


drowned, . 


55 


„ soft, . 


813 


Trachea, in those suffo- 




,, tests for purity. 


317 


cated. 


46 


Weight of man, . 


291 


Trades, effect of, on 




Wet method in sewage. 


324 


health, 


281 


Winds, force and direc- 




Trees, effect of. 


820 


tion of, • . 


309 


„ effect on health, . 


820 


Women, expectancy of 




,, in cemeteries. 


328 


life of, . 


278 






Wounds, contused. 


31 


Umbilicus, changes in. 
Uteri, OS, state of. 


102 


,, gunshot. 


81 


71 


„ incised, . 


30 


Uterus, state after delivery, 70 


„ punctured,' . 


31 


, , late putrefaction, 


44 


Yew berries, poisoning 




Vagina, dilatation of, . 


68 


by, . 


208 


„ rugose condi- 








tion of. 


68 


Zinc, poisoning by, 


201 


Viability, 


104 


„ chloride of, 


157 


Vicinity of hills, . 


320 


„ sulphate of. 


201 



THE END. 
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* The work is original, and contains a very fair account 
of the present state of the art and science of Midwifery, 
adapted alike to studenia and practitioners. Dr. Milne has 
contrived to condense a great amount of obstetric doctrine, 
both physiological and pathological, into his book, and to 
criticise it practically in the light of anatomical and physio- 
logical facts, and of an amount of practice in the art of 
Midwifery, and of its difficult parts. The book is at once 
theoretical and practical. The author displays a consider- 
able knowledge of obstetric literature in all its branches, 
and at the same time speaks with the discrimination of a 
practitioner.' 

* There is an excellent account of cephalotripsy, spondy- 
lotomy, and other later obstetric operations, as well as of 
the different modes of inducing premature labour, treating 
uterine haemorrhage, etc. 

* There are 73 chapters in the book, but these are neither 
long nor exhausting ; and it is difficult to find the author 
overlooking any subject, or any material point of import- 
ance in connection with it. The therapeutics of the book 
are modem. The book is a comprehensive one, and treats 
of the anatomy of the pelvis, the physiology of the uterine 
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syBtem^ natural labour, and all varieties and oomplicatioDB 
of labour ; of puerperal diseases, and of the principal 
diseases of women that are not puerperal. Throughout the 
work there are lightsome digressions into the region of 
criticism, of pleasantry, biography, etc. The work may be 
recommended as a useful addition to our manuals of Mid- 
wifery.*— From The Lancet of 22d July 1871. 

* An exceedingly handy and valuable manual and guide 
to the student, and a welcome remembrancer to the busy 
practitioner. It must and will prove a success.* — From Dr. 
S. Lawrence^ Surgeon to the Royal Infirmary^ Montrose. 

*" Comprehensive, judicious, and sound, and may be safely 
recommended to the young practitioner and student.' — 
Professor J. Hall Davis, London, 

* I estimate highly the thought, the labour, and the 
courage expended in the work.' — Dr. J. Matthews Duncan, 
Edinburgh. 

* I find in your work what I have for some time lamented 
the want of, viz. a risumd of the latest views, etc., and I 
shall recommend it to my class as a text-book.' — Professor 
Bassetty Birmingham. 

' I have introduced your excellent manual to the favour- 
able notice of my class.'— JVo/6«sor Cfreenhalgh, London. 

* I like your book very much, and have recommended it 
to my class.' — Professor J. B. Hicks, London. 

'I am highly satisfied with the sound and practical 
nature of iia contents. Those who master its teaching will 
have nothing to unlearn.' — Dr. Hime, Lecturer on Mid- 
unfery, Sheffield. 

*" A very excellent and comprehensive manual.' — Professor 
Graily Heuntt, London. 

'An admirable digest of the subject.' — Professor A. 
Simpson, Edinburgh. 

*• Very pleasant reading. The plan of the book is excel- 
lent, and the contents are sound.' — Dr. Hardie, Manchester. 

' In teaching, I shall find your book very handy to me.' 
— Professor IngliSj Aberdeen. 
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T3EGS to invite the attention of Medical Students to 
the following list of Surgical Instruments at greatly 
reduced prices : — . 

STUDENTS' DISSECTING CASES. 
STUDENTS' APRONS & WATERPROOF SLEEVES. 
STUDENTS' APRONS AND CLOTH SLEEVES. 
STUDENTS' CASES POCKET INSTRUMENTS. 
STUDENTS' POCKET MIDWIFERY CASES. 
STUDENTS' MINOR OPERATING CASES. 
STUDENTS' MICROSCOPES. 
STUDENTS' STETHOSCOPES. 
STUDENTS' CLINICAL THERMOMETERS 

(with KeW CERTinCATES). 



LIST OF SURGICAL INSTRUMENTS. 



EAR INSTRUMENTS. 
TOOTH DO. 
TRACHJEOTOMY DO. 
AMPUTATING DO. 
MIDWIFERY DO. 
LITHOTOMY DO. 
LITHOTRITY DO. 



NOSE INSTRUMENTS. 
CUPPING DO. 
EYE DO. 

TREPHINING DO. 
MINOR OPERATING DO. 
OVARIOTOMY DO. 
POST-MORTEM DO. 



Ophthahnoflcopes. LaryngoBoqpes. Enflmiw. 

PeaaarieB. VaginAl Specnla. Beotum Specula. Bnspendoxs. 

Fracture Appliances. Electzo-Magnetio Machines. 

Tnuses. Elastic Stockings. Enee CSaps. 

Thigh Pieces. Leggings. Socks. Mits. Wristlets. 

Urinals, Hale and Female. 



ARMY AND NAVY CASES FITTED UP. 



BOUGIES AND CATHETERS, 

In Silver, Silver-plated, German Silver^ India Rubber, and 

Gum Elastic. 



DR. GORDON'S TOOTH FORCEPS. 
Every one being examined by him personally, they are gua- 
ranteed correct. 



WATER BEDS LENT OUT ON HIRE BY THE WEEK. 
DAVID MACKENZIE, 

58 SOUTH BRIDGE STREET, EDINBURGH. 
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